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DECEASED    MEMBERS 

Samuel  Claggett  Busey,  M.D.,  LL.D.,  died  Oct.  19,  1899. 

William  P.  Manning,  M.D.,  died  Feb.  9,  1901. 

John  Thomas  Winter,  M.D.,  LL.D.,  died  June  22,  1902. 

George  Edward  Tyler,  M.D.,  died  July  7,  1902. 

Robert  Henderson  Graham,  M.D.,  died  Aug.  24,  1903. 

George  Bingham  Fowler,  M.D.,  died  March  6,  1907. 

John  S.  McLain,  M.D.,  died  June  2,  1907. 

Robert  Reyburn,  M.D.,  died  March  25,  1909. 

Justin  Steer,  M.D.,  died  March  25,  1909. 

Howard  H.  Barker,  M.D.,  died  May  8,  1910. 

John  Veitch  Shoemaker,  M.D.,  died  October  11,  1910. 

Carl  Beck,  M.D.,  died  June  8,  191 1. 

Henry  Alfred  Robbins,  M.D.,  died  October  26,  1911. 

John  Herr  Musser,  M.D.,  died  April  3,  1912. 

Louis  Nelson,  A.M.,  M.D.,  died  April  14,   1912. 

Frederick  Forchheimer,  M.D.,  died  June  i,  1913. 

Louis  Koliptnski,  M.D.,  died  December  14,  1914. 

Charles  E.  Woodruff,  A.M.,  M.D.,  died  June  13,  191 5. 

Peter  Brynberg  Porter,  A.M.,  M.D.,  died  August  5,  191 5. 

Henry  L,  Elsner,  M.D.,  died  February  17,  1916. 

Julius  H.  Eichberg,  M.D.,  died  November  2,  1916. 

George  Ben  Johnston,  M.D.,  died  December  20,  1916. 

Heinrich  Stern,  M.D.,  died  January  30,  1918. 

Jacob  Friedman,  M.D.,  died  April  13,  1918. 


EIGHTEENTH  ANNUAL  MEETING 

Held  at  the  New  York  Academy  of  Medicine, 
New  York  City- 
June  I  and  2,  1917  . 
Dr.  J.  N.  Hall,  of  Denver,  Colo.,  in  the  Chair. 
REPORT  OF  COMMITTEE  ON  ADMISSIONS 
DR.  THOMAS  E.  SATTERTHWAITE,  Chairman. 
ADDRESS   OF  WELCOME 

The  Address  of  Welcome  was  delivered  by  Dr.  Reynold  Webb  Wil- 
cox. In  one  of  his  happiest  veins  he  extended  the'  hand  of  brotherly 
love  and  hospitable  welcome  to  all  the  members  and  expressed  the 
regret  that  the  Mayor  of  New  York  was  not  close  enough  to  either  the 
people  or  to  science  to  perform  this  duty.  Dr.  Wilcox  pointed  out  the 
importance  of  Therapeutics  both  to  the  patient  and  to  the  Medical 
Profession  and  emphasized  the  fact  that  the  neglect  of  this  branch  of 
Medicine  is  responsible  to  no  small  extent  for  the  many  cults  and  drug- 
less  healers  which  have  come  into  prominence.  The  value  of  the  work 
done  by  this  Society  and  its  members  was  emphasized  by  the  speaker 
who  dwelt  also  in  most  eloquent  terms  on  the  duty  of  the  physician 
towards  the  public.  The  well  chosen  words  and  the  deep  thoughts 
expressed  by  the  speaker  were  received  enthusiastically  by  all  members 
present. 


RESPONSE  TO  THE  ADDRESS  OF  WELCOME 

DR.  0.  T.  OSBORNE, 

NEW   HAVEN,  CONN. 

We  all  appreciate  the  overwhelming  good  fellowship  of  Dr.  Wilcox : 
we  are  all  glad  we  came  and  we  are  glad  to  remain.  The  Society  always 
loves  to  come  to  New  York — New  York  is  the  Mecca. 

2^ 
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GEORGE  BEN  JOHNSTON,  M.D.,  LL.D. 

BY  J.  MORRISON  HUTCHESON,  M.D., 

RICHMOND,  VA. 

George  Ben  Johnston  was  born  July  25,  1853,  in  the  town  of  Tazewell 
in  the  section  known  as  Southwest  Virginia,  where  his  boyhood  and  a 
part  of  his  early  manhood  were  spent.  He  came  of  sturdy  pioneer  stock 
and  numbered  among  his  forbears  soldiers,  statesmen  and  physicians  of 
note.  His  academic  training  was  obtained  at  the  University  of  Virginia, 
where  he  also  studied  medicine  for  one  year,  completing  his  course  at 
the  University  of  the  City  of  New  York  with  the  class  of  1876.  After 
two  years  of  practice  in  the  town  of  Abingdon,  Virginia,  he  removed  to 
Richmond  where  he  resided  until  his  death  December  20,  1916. 

Dr.  Johnston  was  twice  married,  in  1881  to  Miss  Mary  McClung, 
who  died  the  following  year,  and  in  1892  to  Miss  Helen  Rutherford  who 
with  four  children  survives  him.  He  was  a  singularly  devoted  husband 
and  father,  and  his  home,  his  great  source  of  pride  and  joy,  will  be  long 
remembered  by  hundreds  whose  fortune  it  was  to  share  its  hospitality. 

Early  in  life  Dr.  Johnston  evinced  that  liking  and  talent  for  surgery 
which  determined  his  professional  career.  Always  an  ingenious  and 
skilful  operator,  and  possessed  of  unusual  clinical  instinct  linked  with 
the  courage  of  the  pioneer,  as  the  years  went  by  he  attained  an  accuracy 
and  precision  of  judgment  which  to  his  younger  colleagues  seemed  little 
short  of  marvelous.  In  1879,  he  performed  the  first  operation  done 
under  Listerism  in  the  State  of  Virginia,  and  with  discerning  eye  he  was 
ever  on  the  alert  and  ready  to  adopt  those  innovations  which  appealed 
to  him  as  sound.  In  1884  he  was  elected  Professor  of  Anatomy  in  the 
Medical  College  of  Virginia,  and  in  1893  Professor  of  Surgery.  When 
in  191 3  the  Medical  College  of  Virginia  and  the  University  College 
of  Medicine  were  amalgamated,  he  became  head  of  the  department  of 
Surgery  in  the  new  institution,  a  position  which  he  resigned  two  years 
before  his  death  to  become  a  member  of  the  Board  of  Visitors,  where  he 
served  as  one  of  the  Executive  Committee.  His  services  to  medical 
education  in  Virginia  and  the  South  can  never  be  measured.  For  years 
he  was  the  central  figure  in  every  movement  for  progress  and  the  guid- 
ing spirit  in  the  institution  with  which  he  was  connected. 

Though  surrounded  by  arduous  and  exacting  duties.  Dr.  Johnston 
found  time  to  produce  a  number  of  noteworthy  contributions  to  surgical 
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literature.  His  style  was  attractive,  his  ideas  forcefully  presented,  and 
though  he  was  by  no  means  a  prolific  writer,  his  works  occupy  a  con- 
spicuous and  lasting  place  in  the  records  of  surgical  progress. 

Dr.  Johnston  was  an  honored  member  of  this  Society,  holding  at  the 
time  of  his  death  the  office  of  vice  president.  He  was,  at  various  times, 
president  of  the  American  Surgical  Association,  president  of  the  South- 
ern Surgical  and  Gynecological  Association,  president  of  the  Norfolk 
and  Western  Railway  Surgeons  Association,  president  of  the  Richmond 
Academy  of  Medicine  and  Surgery,  president  of  the  Medical  Society  of 
Virginia,  member  of  the  House  of  Delegates  and  of  the  Judicial  Coun- 
cil of  the  American  Medical  Association,  delegate  from  the  American 
Surgical  Association  to  the  International  Medical  Congress  at  Madrid 
in  1913  and  delegate  from  the  United  States  to  the  International  Peri- 
odical Gynecological  Congress  in  1896.  A  list  of  the  positions  he  filled 
is  thus,  in  a  sense,  a  chronicle  of  the  professional  advance  of  his  life 
time. 

While  the  foregoing  details  denote  a  life  of  vigor  and  usefulness  far 
beyond  the  ordinary,  they  fail  to  indicate  those  distinctive  qualities  of 
personality  so  difficult  to  portray.  In  Dr.  Johnston  there  was  combined 
a  dominant  strength,  which  friends  leaned  on  and  foes  respected,  with  a 
gentleness  of  spirit  which  encouraged  the  appeal  of  the  weakest.  His 
courtly  and  gracious  manner,  his  distinguished  appearance  and  elegance 
of  poise  were  such  that  men  instinctively  paid  him  deference,  yet  he  was 
entirely  at  home  in  any  company  and  his  friends  represented  every  class 
from  the  highest  to  the  lowest.  He  was  a  charming  conversationalist, 
always  an  attentive  and  interested  listener,  while  his  ability  to  relate 
an  appropriate  anecdote  was  unsurpassed. 

When  George  Ben  Johnston  breathed  his  last,  one  of  the  master 
spirits  of  his  generation  passed  from  the  earth.  Few  have  been  endowed 
by  nature  with  more  brilliant  or  diversified  talents,  and  few  indeed  have 
attained  the  degree  of  personal  power  that  was  his ;  yet  it  may  be  truly 
said  of  him  that  "In  all  the  glorious  gifts  that  God  Almighty  gave  him, 
not  one  was  ever  bent  in  willing  service  to  unworthy  cause." 
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JULIUS  H.  EICHBERG 

BY  CHARLES  D.  AARON,   Sc.D.,  M.D., 

DETROIT,   MICHIGAN. 

Julius  H,  Eichberg  was  born  in  Petersburg,  Va.,  in  1859,  and  died  in 
Cincinnati,  Ohio,  November  i,  1916.  In  his  early  youth  he  studied  in 
Germany,  completing  the  course  in  the  gymnasium.  Thus  was  laid  the 
foundation  of  the  scientific  attainments  and  exemplary  scholarship 
which  distinguished  his  later  years. 

In  1880  he  was  graduated  from  the  Cincinnati  College  of  Pharmacy, 
after  having  been  associated  in  chemical  laboratory  work  with  the  elder 
Fennel,  a  noted  pharmacist  in  those  days.  Eichberg  must  have  been  a 
student  of  rare  assiduity  and  talent,  for  he  carried  off  honors  and  a  gold 
medal  at  his  graduation.  In  1887,  in  recognition  of  his  ability,  he  was 
appointed  pharmacist  of  the  City  Hospital.  He  was  not  satisfied,  how- 
ever, with  his  educational  equipment,  despite  public  recognition  and 
encouragement.  In  1891  he  registered  as  a  student  in  the  Miami  Medi- 
cal College ;  four  years  later  he  became  an  interne  at  the  City  Hospital, 
and  after  a  short  service  in  that  capacity  went  to  Vienna  to  pursue 
special  studies.  Upon  his  return  he  engaged  at  once  in  the  practice  of 
his  new  and  what  was  destined  to  be  his  life-long  profession,  and  soon 
won  the  confidence  of  his  patients  and  the  respect  of  his  colleagues. 

It  was  natural  for  him  that  he  should  continue  his  helpful  work  as 
pharmacist  in  the  capacity  of  Professor  of  Pharmacology  in  the  College 
of  Pharmacy,  but  he  soon  added  to  his  academic  labors  those  of  Pro- 
fessor of  Materia  Medica  and  Therapeutics  in  the  Ohio  Miami  College, 
now  the  University  of  Cincinnati.  In  the  Cincinnati  Hospital  he  took 
an  unusually  active  part  in  the  contagious  diseases  department.  His 
students  speak  of  him  as  one  who  "won  a  lasting  place  in  their  hearts," 
and  the  Medical  and  Surgical  Staff  of  the  Bethesda  Hospital,  of  which 
he  was  a  member,  declare  "His  high  medical  attainments  have  always 
been  recognized."  They  also  pay  a  tribute  to  his  "courteous,  genial  and 
modest  personality."  The  faculty  of  the  University  of  Cincinnati  Col- 
lege of  Medicine  records  that  "he  was  one  of  its  most  loyal,  farseeing, 
and  honest  members,"  and  that  "he  was  a  man  of  rare  scientific  attain- 
ments and  most  modest  demeanor" ;  and  it  asserts,  what  every  one  who 
was  in  professional  touch  with  him  will  endorse,  that  "he  possessed  an 
intimate  knowledge  of  pharmacy,  chemistry,  and  medicine,"  such  as 
made  his  death  "an  almost  irreparable  loss."  While  his  associates 
respected  him  for  his  scrupulous  and  strictly  scientific  judgment,  his 
patients  esteemed  him  because  of  his  transparent  honesty  and  un- 
swerving loyalty.     He  had  rare  acumen  and  diagnostic  and  therapeutic 
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ability  of  a  high  order,  and  these  he  placed  at  the  service  not  only  of  his 
patients  but  of  his  colleagues  with  a  splendid  liberality. 

As  a  man  and  a  friend  he  is  gratefully  remembered.  His  tender  and 
sympathetic  nature  sweetened  his  manly  character  and  held  those  who 
knew  him  best  in  genuine  fellowship.  He  possessed  an  analytic  mind 
which  faced  the  problems  of  social  and  public  life  with  the  same  pene- 
tration as  that  by  which  he  solved  the  problems  of  his  chosen  science, 
and  he  devoted  himself  to  every  allotted  task  with  the  unflagging  energy 
with  which  he  carved  his  career  to  professional  eminence  and  public 
affection. 

In  addition  to  being  a  thoroughly  scientific  man  and  an  excellent 
physician,  he  was  also  a  humanitarian.  The  needy  had  a  good  friend  in 
him,  and  the  memory  of  his  personal  influence  and  help  lingers  on  in 
many  hearts  and  lives.  His  was  a  life  of  many-sided  usefulness,  and 
the  Cincinnati  community  will  long  cherish  it  as  one  of  signal  merit. 
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A  Consideration  of  the  Merits  of  Medical  and  of  Surgical  Treatment 
Respectively  in  Peptic  Ulcer 

DR.  J.  N.  HALL, 

DENVER,     COL. 

Unfortunately,  physicians,  like  other  men,  too  frequently  tend  to 
see  one  side  of  the  shield  only,  and  this  tendency  is  perhaps  as  con- 
spicuous in  the  decision  regarding  the  method  of  treatment  of  peptic 
ulcer  as  in  any  other  medical  problem. 

I  should  say  at  once  that  in  my  opinion  there  are  definite  and  posi- 
tive advantages  and  disadvantages  pertaining  to  medical  and  to  surgical 
treatment  in  various  cases,  and  the  course  to  be  followed  in  any  given 
case  should  be  decided  upon  only  after  careful  consideration  of  these 
factors. 

Let  us  consider  first  the  various  types  of  ulcer,  as  viewed  from  a 
therapeutic  standpoint,  especially  as  to  the  possibility  of  cure  by  either 
mode  of  treatment.  Nearly  all  clinicians  would  agree  that  an  acute 
ulcer  with  little  infiltration  about  its  base  may  be  expected  to  heal  if  it 
can  be  placed  at  relative  rest,  and  freed  from  the  corrosive  action  of 
an  oftentimes  overstrong  gastric  juice,  and  so  maintained  for  a  period 
of  several  weeks.  Freedom  from  serious  cicatricial  contraction  and 
from  notable  adhesions  may  be  expected  in  such  cases,  so  that,  practi- 
cally speaking,  a  complete  restitution  is  attainable. 

At  the  opposite  extreme  we  may  place  the  chronic  ulcers  with  thick- 
ened base,  oftentimes  with  extensive  adhesions,  and  in  the  more  serious 
cases  with  such  chronic  perforative  processes  as  involve  even  excava- 
tion into  the  liver,  or  penetration  of  a  portion  of  this  organ  or  of  the 
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pancreas  for  example,  into  the  cavity  of  the  stomach  through  the  large 
perforative  opening,  with,  naturally,  the  most  extensive  and  firm  adhe- 
sions roundabout.  Only  a  hopeless  optimist  could  look  for  favorable 
results  in  these  cases  from  medical  treatment,  for  even  with  the  best  of 
surgery  the  outlook  is  none  too  favorable. 

Between  these  two  types  we  may  place  the  majority  of  ulcers  coming 
under  the  observation  of  the  internist.  The  milder  ones,  with  history  of 
a  short  course  in  many  cases,  with  no  notable  thickening,  adhesions,  or 
deformity  of  the  canal  (when  these  features  can  fortunately  be  deter- 
mined), are  certainly  "medical  ulcers"  at  the  start,  and  many  of  them 
may  be  either  cured,  so  far  as  we  may  determine  this  point  clinically,  or 
at  least  rendered  free  from  symptoms  by  medical  treatment.  Those 
not  faring  so  well  may  yet  be  subjected  to  exploration. 

In  general,  ulcers  showing  the  roentgenological  signs  of  a  protected 
perforation  present  such  extensive  adhesions  and  such  crippling  of  the 
motor  functions  of  the  stomach  that  I  have  commonly  assigned  them 
at  once  to  the  surgeon. 

In  case  of  ulcer  at  or  near  the  pylorus,  of  long  standing  and  with 
marked  food  retention,  Sippy  claims  entire  cure,  in  many  cases  by  med- 
ical treatment.  Provided  the  cicatricial  contraction  be  not  extreme,  and 
that  adhesions  be  trivial,  we  may  grant  this  claim  in  many  cases.  There 
should  be,  in  my  opinion,  no  objection  to  a  trial  of  medical  treatment, 
but  the  improvement  should  be  fairly  prompt  and  decisive,  as,  fortu- 
nately, it  generally  is.  The  dangers  of  permanent  pyloric  blocking  must 
not  be  overlooked,  nor  the  chance  of  later  hourglass  stomach,  nor  the 
more  tragic  development  of  malignancy,  which  we  so  often  find  in  these 
cases. 

I  think  much  more  latitude  is  to  be  allowed  in  the  use  of  medical 
treatment,  in  case  of  gastric  ulcer,  than  in  that  of  the  duodenal  type. 
The  results  of  medical  treatment  in  the  latter,  in  my  experience,  have 
been  much  less  certain,  and  the  dangers  of  hemorrhage  and  of  perfora- 
tion much  more  to  be  feared.  On  the  other  hand,  the  lessened  likelihood 
of  cancer  is  to  be  given  due  weight  in  the  decision. 

To  some  extent  the  social  status  of  the  patient  may  influence  us.  If 
the  subject  must  work  daily  for  a  living,  the  need  of  an  attempt  to 
secure  a  prompt  and  complete  cure  may  decide  us  in  favor  of  surgical 
intervention,  while  those  who  can  afiford  to  spend  most  of  their  time  and 
much  of  their  energy  in  nursing  a  diseased  stomach  may  at  least  post- 
pone such  a  course. 

In  general,  we  may  mention  as  advantages  of  medical  treatment: 

I.  Avoidance  of  immediate  operative  and  anesthetic  dangers.  As  in 
many  other  problems  of  life,  certain  individuals  prefer  to  take  years  of 
lesser  risk  than  hours  of  greater  hazard.  In  no  patients  do  we  see  better 
illustrations  of  this  tendency  than  in  those  with  peptic  ulcer. 
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2.  Avoidance  of  danger  of  occurrence  of  "vicious  circle/'  later  jejunal 
ulcer,  postoperative  adhesions,  ventral  hernia,  etc. 

3.  In  many  cases,  an  advantage  of  jnedical  treatment  lies  in  the  fact 
that  work  may  often  be  continued  at  least  in  part  during  the  medica- 
tion. 

4.  Avoidance  of  the  postoperative  pain  and  abdominal  distress 
appeals  to  many  sensitive  patients  with  peculiar  force  in  favor  of  the 
medical  treatment. 

Next,  we  may  speak  of  the  advantages  of  surgical  treatment: 

I.  We  should  place  first  the  overwhelming  advantage  of  knowing 
precisely  what  we  are  treating.  This  factor  should  not  be  estimated  too 
lightly  by  the  therapeutic  enthusiast,  for  all  who  have  seen  many  of 
these  cases  upon  the  operating  table  can  recall  instances  of  supposed 
ulcer  in  which  no  ulcer  existed,  but  in  which  the  symptoms  were  due  to 
chronic  appendicitis,  to  gallstones,  to  adhesions  about  the  gallbladder, 
to  Treitz's  hernia,  to  kinking  of  the  duodenum  because  of  anatomical 
aberrations,  to  adhesion  of  the  gastric  wall  to  the  abdominal  parietes 
at  the  site  of  a  long-healed  ulcer,  etc.  I  think  it  is  within  the  bounds  of 
prudence  to  state  that,  in  a  very  material  proportion  of  the  cases  of 
ulcer  and  supposed  ulcer  coming  to  operation,  even  when  they  have 
been  in  the  hands  of  the  most  eminent  men  of  the  profession,  such 
failures  of  exact  diagnosis  are  discovered  and  always  will  be  discovered, 
since  they  are  oftentimes  wholly  unavoidable  even  with  the  most  intel- 
ligent use  of  all  our  present  means  of  diagnosis.  In  other  words,  we 
may  often  determine  very  definitely  that  a  lesion  of  some  type  exists, 
interfering  seriously  with  gastric  function,  but  the  exact  character  of 
the  lesion  may  not  be  susceptible  of  diagnosis.  In  this  connection  I 
quote  from  a  previous  paper: 

"There  are  certain  unusual  conditions  within  the  abdomen  incapable 
of  preoperative  diagnosis,  so  far  as  I  know,  which  may  simulate  ulcer 
so  closely  that  years  of  medical  treatment  are  submitted  to  in  certain 
instances.  Thus  I  have  encountered  pinching  of  the  pylorus  and  duo- 
denum in  Treitz's  hernia,  as  mentioned  above ;  compression  of  the 
duodenum  by  the  superior  mesenteric  vessels,  with  dilatation  of  its 
proximal  portion ;  kinking  of  the  viscus  by  adhesions  about  the  gall- 
bladder and  pressure  on  it  by  gallstone,  and  distortion  from  various 
causes,  bringing  about  partial  obstruction.  In  some  of  these  cases  the 
diagnosis  of  ulcer  seemed  to  rest  on  a  solid  foundation,  since  pain^ 
hyperacidity,  vomiting,  hematemesis,  dilatation  of  the  stomach,  rigidity 
and  tenderness  were  present,  but  medical  treatment  was  of  little  or  no 
avail  in  any," 

I  have  records  of  three  cases,  all  treated  for  a  time  as  ulcer,  and  in 
my  opinion  extremely  difficult  to  diflferentiate  from  this  condition.  Yet 
all  three  were  due  to  congenital  anomaly  in  the  position  of  the  duo- 
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denum,  and  all*  were  cured  promptly  by  operation.  It  is  a  great  advan- 
tage of  surgical  exploration  that  such  a  condition  may  be  recognized 
and  efficiently  treated,  while  diagnosis  is  probably  impossible  by  the 
usual  clinical  and  roentgenological  methods.  Without  giving  the  case 
histories,  it  will  suffice  to  say  that  two  of  the  patients  had  had  the 
appendix  removed  without  relief.  All  had  the  persistent  sour  stomach 
so  commonly  noted  in  ulcer.  Two  had  daily  and  the  third  occasional 
vomiting.  Hematemesis  had  occurred  in  one,  and  all  three  had  long 
been  confined  to  bed.  Food  relief  was  noted  in  one,  and  in  one  the 
stomach  was  much  dilated.  In  all  three  marked  tenderness  and  mod- 
erate rigidity  were  present  at  the  epigastrium,  and  in  all  three  a  fairly 
high  gastric  acidity  was  found.  In  two  of  the  cases  complete  relief  was 
given  by  correction  of  the  angulation  of  duodenum  caused  by  its 
anomalous  position,  and  in  the  third  by  gastroenterostomy. 

Because  of  the  infrequent  recognition  of  these  cases  I  think  it  well 
to  offer  in  detail  the  anatomical  findings  as  given  me  in  two  instances 
by  Dr.  Leonard  Freeman,  and  in  the  third  by  Dr.  C.  E.  Tennant : 

Case  I. — '"The  duodenum  ran  directly  downward,  beneath  the  transverse  meso- 
colon ;  then  turning  to  the  left  it  passed  under  the  superior  mesenteric  vessels,  well 
below  the  mesocolon,  and  appeared  upon  the  left  aspect  of  the  mesentery  of  the  small 
bowel.  A  strong  band  of  connective  tissue  from  the  riiesentery  dragged  a  loop  of  the 
first  portion  of  the  jejunum  upward  to  a  point  just  above  the  place  of  emergence  of 
the  duodenum,  in  such  a  manner  as  to  sharply  kink  the  bowel.  Above  this  kink  the 
duodenum  was  dilated,  as  was  also  the  stomach  to  a  moderate  degree.  The  pyloric 
opening  was  unusually  large." 

Case  II. — "The  condition  represented  a  well-marked  congenital  anomaly.  The 
duodenum  did  not,  as  it  normally  should,  pass  above  the  colon  and  beneath  the 
stomach  and  emerge  into  the  free  peritoneal  cavity  through  the  mesentery  of  the 
transverse  colon  to  the  left  of  the  spinal  column.  Instead  of  this  it  ran  directly 
downward  and  through  the  colonic  mesentery  to  the  right  of  the  spine.  It  then  turned 
squarely  to  the  left,  crossed  the  vertebrae  beneath  the  superior  mesenteric  vessels, 
and  was  looped  up  by  firm  adhesions  (Treitz's  ligament)  to  the  point  where  it  normal- 
ly should  have  emerged ;  thus  kinking  it  acutely,  like  a  rubber  tube  hung  over  a  nail, 
and  producing  a  partial  obstruction  which  gave  rise  to  stasis  and  to  marked  proximal 
dilatation." 

Case  III. — "The  stomach  was  of  normal  size  and  position  and  there  were  no  scars 
about  the  pylorus.  The  duodenum,  however,  was  quite  as  large  as  the  transverse 
colon,  and  the  terminal  portion  did  not  make  its  exit  through  the  fossa  duodeno- 
jejunalis.  After  considerable  search  the  jejunum  was  found  lying  directly  over  and 
to  the  right  of  the  vertebral  bodies  and  its  anatomical  relation  to  the  superior  mesen- 
teric vessels  much  the  same  as  when  the  ascending  portion  of  the  duodenum  is  at 
the  fossa  duodenojejunalis  on  the  left  side  of  the  vertebral  bodies.  There  seemed 
to  be  no  undue  constriction  at  the  ligament  of  Treitz,  which  was  transposed  to  the 
right  side  of  the  spine,  but  crossing  the  bodies  of  the  vertebrae  were  the  mesenteric 
vessels  directly  over  the  transverse  portion  of  the  duodenum.  Assuming  that  this 
transposition  of  the  terminal  third  of  the  duodenum  was  responsible  for  the  dilatation 
of  the  duodenum  and  the  persistent  vomiting,  a  gastrojejunostomy  was  made." 
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In  another  case,  which  had  recently  been  subjected  to  a  prolonged 
course  of  antisyphilitic  treatment  by  a  genito-urinary  surgeon,  the  sup- 
posed ulcer  symptoms  were  found  to  be  due  to  a  gumma  of  the  liver, 
with  extensive  adhesions  at  the  exact  site  of  the  pain  and  tenderness. 

2.  The  chance  of  finding  incipient  and  curable  cancer  of  the  stomach 
by  exploration  when  the  diagnosis  of  ulcer  is  apparently  well  estab- 
lished, should  not  be  forgotten.  In  6.4  per  cent,  of  my  first  93  cases  of 
ulcer  coming  to  operation,  reported  in  191 1,  cancer  was  demonstrated. 
Enough  cures  may  be  obtained  in  these  cases  by  radical  surgical  proce- 
dure wholly  to  offset  perhaps  the  usual  mortality  of  operative  inter- 
vention. 

3.  Even  if  the  diagnosis  of  ulcer  has  been  correctly  made,  there  are 
many  chances  that  a  complication,  as  for  example,  gallbladder  disease, 
chronic  appendicitis,  Eane's  kink,  etc.,  may  exist.  Such  complication 
is  discoverable  upon  operation  only,  in  many  cases.  I  certainly  think  we 
are  justified  in  taking  the  position  that  no  medical  treatment  of  gastric 
ulcer  is  justifiable  in  the  average  case  if  a  definitely  established  chronic 
appendicitis  is  demonstrable.  The  ulcer  may  heal,  but  the  same  pyloric 
spasm  and  hyperacidity  which  resulted  from  the  appendicael  lesion,  and 
which  presumably  caused  the  first  ulcer,  will  probably  cause  a  second 
one  when  the  patient  returns  to  his  ordinary  occupation  and  diet.  The 
same  reasoning  should  apply  in  case  of  many  other  complicating 
affections. 

In  one  case  a  diagnosis  was  made  of  a  previous  ulcer,  presumably 
healed,  and  of  a  new  one  at  the  pylorus.  The  scar  of  the  former  was 
found  several  inches  from  the  pylorus,  but  the  later  symptoms  were  due 
to  the  intermittent  pinching  of  the  pylorus  and  duodenum  in  a  Treitz's 
hernia,  this  being  severe  enough  to  cause  hematcmesis  on  several  occa- 
sions. I  do  not  think  the  differentiation  from  ulcer  was  possible,  yet 
medical  treatment  would  obviously  have  been  futile. 

4.  The  avoidance  of  many  serious  complications  of  ulcer  should  be 
credited  upon  the  surgical  side : 

First,  we  should  mention  cancer,  while  less  serious  are  permanent 
pyloric  stenosis,  extensive  adhesions,  gallbladder  and  pancreatic  dis- 
ease, hourglass  stomach,  perforation,  hemorrhage,  subphrenic  abscess, 
and  a  whole  train  of  complications  which  are  worse  than  the  original 
disease. 

The  danger  of  perforation  is  not  to  be  disregarded.  In  my  first  ii6 
operated  cases,  4  gastric  and  4  duodenal  ulcers  perforated  acutely.  There 
were  many  instances  of  chronic  perforation,  so  often  indistinguishable 
from  simple  adhesions  that  the  exact  number  cannot  be  stated. 

The  frequency  and  gravity  of  hourglass  stomach  from  chronic  ulcer 
must  not  be  underestimated.  This  complication  was  present  in  5  of 
the  T16  cases  above  quoted,  the  stomach  being  trilocular  in  one  instance. 
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5.  Operation  often  enables  us  to  remedy  some  annoying  trouble 
which,  in  case  of  a  so-called  medical  cure,  will  persist  and  render  the 
patient  a  semi-invalid.  As  an  example  I  will  mention  the  small  omental 
hernia  so  frequently  found  associated  with  peptic  ulcer,  and  so  often 
overlooked.  It  not  infrequently  causes  as  much  distress  as  the  ulcer, 
and  is  probably  to  some  extent  a  causative  factor  in  some  cases.  Adhe- 
sions to  the  anterior  abdominal  wall  often  occur,  and  after  ulcer  is 
healed  still  cause  miich  distress. 

6.  By  operation  we  occasionally  preserve  the  patient  from  disaster 
by  the  avoidance  of  perforation,  which  we  find  imminent  when  the  abdo- 
men is  opened.  I  have  several  times  seen  the  peritoneal  surface  over  the 
ulcer  already  covered  with  flakes  of  lymph.  The  difference  between  the 
light  mortality  of  simple  gastroenterostomy  in  such  cases  with  repair 
of  the  ulcer  and  that  after  perforation  has  occurred,  is  to  be  considered. 

7.  In  lingering  cases  the  advantage  of  the  decisiveness  of  surgical 
procedure  contrasted  with  the  long-drawn-out  course  of  medical  treat- 
ment is  to  be  properly  estimated. 

The  disadvantages  of  medical  treatment  may  be  mentioned  as  follows : 

1.  Uncertainty  of  diagnosis,  as  already  mentioned.  Let  no  one 
underestimate  the  danger  of  incorrect  or  incomplete  diagnosis  in  these 
cases,  no  matter  how  skilful  the  attendant.  One  of  Leube's  supposed 
ulcers  recovered  promptly  after  25  years  of  suiTering  when  his  appendix 
was  removed,  under  my  care,  and  the  stomach  was  found  entirely  nor- 
mal.    I  have  seen  a  score  of  rhore  or  less  similar  cases. 

2.  Frequent  complete  failure  of  medical  treatment. 

3.  Likelihood  of  relapse.  Probably  more  cases  relapse  than  remain 
well,  if  they  return  to  the  usual  habits  of  life.  This  certainly  does  not 
hold  in  cases  well  treated  surgically,  so  far  as  my  observation  goes. 

4.  Danger  of  hemorrhage  and  perforation.  We  may  hope  to  dis- 
miss these  dangers,  after  operation,  in  nearly  all  cases. 

5.  Fear  of  development,  of  the  invalid  habit,  of  chronic  nervous  pros- 
tration, chronic  nephritis,  arteriosclerosis,  generally  lowered  resistance, 
with  tendency  to  the  development  of  tuberculosis  or  other  chronic  dis- 
ease.    The  danger  of  the  morphine  habit  is  appreciable. 

6.  Under  medical  treatment  we  have  the  constant  fear  that  malig- 
nant disease  may  develop.  The  presence  of  a  high  gastric  acidity  is  not 
to  be  taken  as  evidence  that  cancer  does  not  already  exist,  as  I  have 
learned  to  my  sorrow. 

7.  The  complications  heretofore  mentioned,  and  embolism,  throm- 
bosis, parotitis,  phlebitis,  etc.,  are  too  frequently  encountered  under 
medical  treatment.  We  may  repeat  here  that  nearly  all  the  mortality 
in  peptic  ulcer  comes  in  some  way  from  some  complication.  Obstruc- 
tion by  the  ulcer,  or  by  adhesions,  of  the  biliary  and  pancreatic  ducts  is 
a  serious  possibiUty. 
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8.  There  are,  unfortunately,  many  instances  of  subphrenic  abscess, 
empyema,  pyopneumothorax,  septic  pericarditis,  mediastinitis,  etc., 
which  result  as  late  complications  of  slowly  perforating  ulcers,  their 
origin  often  wholly  unrecognized. 

Disadvantages  of  surgical  treatment: 

1.  Danger  of  operation  and  of  anesthetic.  In  good  hands  the  mor- 
tality of  perhaps  one  to  three  per  cent.,  considering  the  seriousness  of 
the  disease  under  treatment,  is  to  be  regarded  as  justifiable. 

2.  Subsequent  development  of  adhesions,  vicious  circle,  jejunal  ulcer, 
etc.    These  dangers  are  much  lessened  under  modern  surgical  measures. 

Gastrojejunal  ulcers  are  generally  conceded  to  be  surgical,  since 
they  are  so  commonly  dependent  upon  the  use  at  the  performance  of  the 
gastroenterostomy  of  a  non-absorbable  suture  material  which  fails  to 
come  away.  The  less  frequent  jejunal  ulcers  are  more  amenable  to 
medical  treatment. 

We  should,  then,  weigh  carefully  the  matter  of  the  certainty  of  the 
diagnosis,  the  probability  of  relief  by  medical  treatment,  or  of  complete 
cure  in  favorable  cases,  the  chances  of  relapse,  the  favorable  or  unfavor- 
able physical  condition  of  the  patient,  the  danger  of  cancer,  the  possi- 
bility of  relieving  some  complicating  trouble  by  operation,  the  favor- 
able or  unfavorable  occupation  and  surroundings  of  the  patient,  and,  to 
some  extent,  the  patient's  desires.  There  should  be  no  bias  in  the  med- 
ical mind  in  favor  of  one  line  of  treatment  or  another,  excepting  as  it  is 
based  upon  all  of  the  above  considerations. 
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LATION; AND  A  REPORT  OF  THREE  CASES 
OF  ARRHYTHMIA 

BY  HERMON  C.  GORDINIER,  M.D., 
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The  object  of  this  communication  is  to  discuss  the  value  of  digitalis 
in  the  treatment  of  auricular  fibrillation  and  to  record  three  interesting 
cases  of  arrhythmia  occurring  during  the  course  of  acute  infectious 
fevers.  The  diagnosis  of  auricular  fibrillation  is,  for  the  most  part,  com- 
paratively simple,  the  gross  irregularity  of  the  ventricular  action  being 
indicated  at  the  w^rist  in  a  decided  difference  between  each  beat  as 
regards  tension,  volume,  spacing,  and  timing,  while  at  the  heart  the 
tumultuous  irregularity  of  ventricular  action  is  easily  discerned  with  the 
ear  or  stethoscope  applied  to  the  impulse.  This  irregularity  of  the 
arterial  pulse  taken  in  conjunction  with  the  presence  of  a  definite  deficit 
or  incongruity  between  the  rate  of  the  clinical  apex  and  that  of  the 
radial  artery,  the  radial  rate  being  much  slower  than  that  of  the  apex,, 
makes  the  diagnosis  almost  positive.  In  cases  of  fibrillation  coming  on 
rather  abruptly  in  individuals  suffering  with  mitral  stenosis,  the  disap- 
pearance of  the  characteristic  crescendo  type  of  presystolic  murmur  and 
the  equally  characteristic  thrill,  and  their  replacement  by  a  murmur 
softer  in  quality  and  generally  long  drawn  out  occupying  the  entire 
diastole,  or  mid-diastolic  in  time,  and  unaccompanied  by  a  thrill,  are 
also  highly  suggestive,  if  not  absolutely  diagnostic,  of  this  condition. 
As  before  mentioned,  in  cases  of  fibrillation  with  mitral  stenosis,  where 
the  fibrillation  is  of  short  duration,  as  it  disappears  and  normal  auricu- 
lar activity  is  reestablished,  one  is  able  to  note  by  auscultation  the  re- 
appearance of  the  previously  lost  presystolic  murmur,  and  to  palpate 
the  returning  strictly  localized  presystolic  thrill.  These  signs  are  ordi- 
narily quite  sufficient  to  establish  the  diagnosis  of  auricular  fibrillation. 
They  may  be  corroborated,  however,  by  taking  short  stretches  of  poly- 
graphic  or  electro  cardiographic  curves,  when  the  disappearance  of 
auricular  activity  and  the  presence  of  fibrillation  will  be  indicated  by 
the  absence  of  the  "A"  wave  in  the  phlebo-  and  cardiogram  and  the  "P'^ 
variation  in  the  electrocardiograms,  and  the  appearance  of  a  true  sys- 
tolic venous  pulse  in  the  jugulars,  and  in  tracings  obtained  from  the 
pulsating  liver,  together  with  the  presence  of  multiple  wavelets  of  small 
amplitude  in  the  diastolic  period  of  tracings  taken  from  the  jugulars  and 
apex  and  in  the  electrocardiograms.     Clinical  alternation  is  sometimes 
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mistaken  for  fibrillation,  inasmuch  as  in  some  cases  of  alteration  the 
rhythmical  irregularity  in  volume,  so  characteristic  of  the  arterial  pulse, 
creates  waves  so  small  in  amplitude  that  the  palpating  finger  fails  to 
appreciate  the  difference  in  volume,  and  hence  they  are  confused  with 
the  pulse  irregularity  of  cases  of  fibrillation.  Careful  blood  pressure 
observations  or  short  strips  of  radial  curves  will  dispel  all  doubt  as  to 
their  true  nature,  as  the  radiograms  in  alternation  show  well-formed 
waves  of  large  and  small  amplitude  following  each  other  in  regular  suc- 
cession, the  spacing  between  them  being  about  equi-distant,  or  the  long 
time  interval  existing  between  waves  of  long  and  small  amplitude  rather 
than  as  in  ventricular  extrasy stoles  between  the  small  and  large  waves. 
Blood  pressure  studies  show  in  alternation  a  halving  of  the  radial  rate 
on  the  side  of  the  compressed  arm  at  the  height  of  the  systolic  pressure, 
whereas  when  the  pressure  of  the  cuff  is  released  both  large  and  small 
waves  pass  through  when  the  radial  rate  becomes  the  same  in  each 
wrist. 

From  the  standpoint  of  prognosis  and  treatment  the  recognition  of 
the  inception  of  this  abnormal  rhythm  is  of  great  importance,  for  it  is 
nearly  always  associated  with  grave  changes  of  the  myocardium,  and 
its  presence  adds  greatly  to  the  load  of  an  already  overburdened  heart, 
whose  reserve  is  thereby  made  more  or  less  limited,  both  by  increasing 
its  irritability  and  conductivity,  and  by  impairing  its  contractility,  and 
thus  diminishing  its  tonicity.  While  a  few  subjects  of  auricular  fibrilla- 
tion whose  ventricular  rates  are  moderately  slow,  and  whose  cardiac 
reserve  is  not  greatly  impaired,  may  live  fairly  comfortable  for  months 
or  years,  the  great  majority  in  whom  this  rhythm  is  perpetual  are  short- 
lived. X^entricular  rates  which  are  maintained  above  120,  unless  respon- 
sive to  proper  therapy,  go  on  to  gradual  or  speedy  cardiac  exhaustion, 
with  great  dilatation  and  all  the  concomitant  symptoms  of  an  unrelieved 
decompensation  and  death.  It  is  probable  that  the  immediate  cause  of 
death  in  many  of  these  cases  is  asystole,  from  the  sudden  inception  of 
ventricular  fibrillation.  In  determining  the  prognosis  in  a  given  case 
of  auricular  fibrillation  it  is  therefore  necessary  to  weigh  carefully  the 
subjective  and  objective  symptopis,  as  well  is  to  have  a  proper  appre- 
ciation of  the  extent  of  the  damage  to  the  heart  muscle — as  indicated  by 
the  deficit  between  the  rate  of  the  apex  and  that  of  the  radial  artery; 
the  amount  of  cardiac  dilatation;  the  change  in  the  quality  and  pitch  of 
the  heart  sounds ;  and  associated  valvular  murmurs,  as  well  as  to  the 
condition  of  the  arteries  and  functional  capacity  of  the  kidneys,  and  the 
ability  of  the  heart  muscle  to  respond  to  active  digitalis  therapy. 

Recognizing  keenly  the  import  of  the  myocardium  in  maintaining 
the  circulation,  and  the  role  its  exhausted  fibers  play  in  the  production 
of  heart  failure,  I  would  state  that  no  form  of  cardiac  disorder  is  more 
amenable  to  proper  digitalis  medication  than  the  one  before  us  for  dis- 
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cussion.  If  we  will  pause  for  a  moment  to  review  the  salient  features 
of  this  disordered  cardiac  mechanism,  we  shall  find  ample  justification 
for  the  above  statement,  for  with  the  inception  of  this  abnormal  rhythm 
the  coordinate  auricular  activity  is  lost  and  the  whole  ventricular  myo- 
cardium is  rendered  more  irritable  from  over-excitability,  the  result  of 
innumerable  stimuli  constantly  flowing  from  the  auricles  to  the  ventri- 
cles over  His's  bundle,  the  result  of  their  delirious  activity.     This  con- 
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stant  increased  conductivity  rapidly  exhausts  the  two  most  important 
functions  of  the  heart  muscle — contractility  and  tonicity — resulting  in  a 
most  bizarre  ventricular  irregularity  with  dilatation  of  their  chambers 
and  myocardial  exhaustion.  We  have  been  taught  by  both  animal  ex- 
periments and  clinical  studies  that  digitalis  reduces  cardiac  rate  by 
vagus  stimulation  through  its  effects  on  the  cardio-inhibitory  centers  in 
the  oblongata,  as  this  action  may  be  prohibited  by  blocking  the  vagus 
impulses  to  the  heart  through  the  administration  of  atropine.  It  has 
also  been  known  for  long  that  this  drug  has  a  selective  action  directly 
on  the  muscle  fibers  of  the  heart  independent  of  their  nerve  supply, 
improving  in  marked  degree  the  functions  of  contractility  and  tonicity. 
In  addition  we  know  from  polygraphic  and  electrocardiographic  studies 
that  one  of  the  earliest  eflfects  of  digitalis  is  to  delay  conductivity 
through  the  bundle  of  His  by  increasing  the  auriculo-ventricular  inter- 
val, causing,  if  the  action  is  pushed,  definite  heart  block,  which  effect  is 
especially  pronounced  in  cases  where  the  bundle  of  His  and  the  con- 
ducting system  of  fibers  are  diseased.  This  action  of  the  drug  is  val- 
uable in  fibrillation  by  reducing  the  number  of  impulses  flowing  from 
the  auricles  to  the  ventricles,  thus  relieving  their  irregularity,  slowing 
their  rate  and  increasing  their  period  of  diastolic  rest,  thereby  permit- 
ting a  proper  filling  of  the  ventricular  chambers.  It  also  strengthens 
their  systolic  contractions,  thus  relieving  them  of  their  residual  blood 
by  increasing  the  volume  output  of  the  ventricles,  with  in  most  instances 
complete  relief  of  the  general  venous  stasis  and  edema. 

In  laboratory  animals  and  healthy  men  digitalis  increases  blood 
pressure  by  constricting  the  small  arteries  through  vasoconstrictor  in- 
fluences. On  diseased  hearts,  however,  great  discrepancy  of  opinion 
exists  as  to  whether  such  pressure  effects  ever  occur.  Mackenzie's  ob- 
servations seem  to  show  that  medicinal  doses  of  digitalis  in  auricular 
fibrillation  have  no  effect  on  the  musculature  of  the  arterial  walls.  It 
seems,  however,  reasonable  to  believe,  especially  where  fibrillation  with 
edema  and  low  blood  pressure  exists,  that  such  results  occur  chiefly 
through  its  effect  on  improving  the  contractile  force  and  tone  of  the 
heart  muscle,  and  especially  of  the  ventricles,  thus  increasing  the  sys- 
tolic output,  reducing  thereby  the  size  of  the  dilated  chambers  by 
relieving  them  of  their  residual  blood,  augmenting  the  aortic  pressure, 
and  permitting  a  better  coronary  arterial  flow,  hence  improving  the 
nutrition  of  the  heart  muscle.  Its  diuretic  effect  is  not  primarily  renal 
but  is  doubtless  due  to  its  selective  action  in  increasing  the  force  and 
strength  of  the  heart  muscle,  thus  delivering  to  the  kidneys  a  greater 
volume  of  arterial  blood  under  higher  pressure,  relieving  their  venous 
stasis  and  the  general  edema  by  exciting  active  diuresis.  Rarely  do  we 
observe  marked  diuresis  in  cases  of  fibrillation  without  edema.  Clin- 
ical experience  teaches  that  when  an  active  standardized  preparation  of 
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digitalis  fails  to  influence  for  good  the  strength  of  the  myocardium,  no 
increased  urinary  output  occurs.  Because  of  these  well-known  phar- 
macologic actions  of  the  drug,  we  have  in  digitalis  a  most  valued  weapon 
whereby  we  may  relieve  and  prolong  the  lives  of  these  unfortunate 
patients,  so  that  they  may  live  months  or  years  with  comparative  com- 
fort, often  being  able  to  work  at  their  usual  vocations.    The  effects  from 
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the  use  of  digitalis  or  allied  drugs  in  fibrillation  are  oftentimes  no  less 
than  marvelous,  patients  in  immediate  peril  of  death  being  relieved  as 
if  by  magic ;  the  deficit  between  the  rate  of  the  cardiac  impulse  and 
radial  artery  gradually  ceasing,  the  cyanosis  dyspnea,  and  edema  fast 
disappearing,  the  irregularity  of  rhythm  and  rapid  rate  quickly  improv- 
ing; and  in  cases  of  fibrillation  associated  with  mitral  stenosis  the  pre- 
systolic murmur  long  since  absent,  often  reappearing  with  the  improve- 
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ment  of  the  functioning  of  the  auricles.  The  drug  to  be  effectual  must 
be  used  at  first  in  doses  sufficiently  large  to  produce  its  definite  physio- 
logical eflfects — i.  e.  distinct  lessening  of  the  irregularity  and  slowing  of 
the  pulse  rate,  the  rate  of  the  apex  and  the  radial  pulse  gradually  becom- 
ing the  same.  When  their  rates  reach  seventy  or  under  per  minute  it 
is  wise  to  discontinue  the  drug  for  a  few  days,  carefully  watching  the 
heart  rate  in  the  interval,  and  if  it  again  becomes  rapid,  reaching  ninety 
or  more,  then  to  give  enough  digitalis  to  keep  it  at  about  the  normal 
rate,  thus  continuing  the  small  tonic  doses  over  long  periods  of  time, 
only  ceasing  when  the  rate  keeps  normal  and  no  deficit  occurs  between 
the  apex  beat  and  the  radial  pulse,  or  the  drug  produces  some  toxic 
efi^ect,  such  as  nausea,  vomiting,  diarrhea,  severe  headache,  marked  sinus 
irregularity,  delayed  conductivity,  bigemina  alternation  or  actual  heart 
block.  No  drug  of  this  series  can,  in  my  judgment,  approach  at  all  the 
good  efifects  of  an  active  preparation  of  digitalis  if  boldly  pushed  until  its 
specific  cardiac  action  is  obtained.  I  would  like  to  emphasize  the  im- 
portance of  stopping  digitalis  therapy  in  cases  of  fibrillation  immedi- 
ately on  the  onset  of  bigemina  or  heart  block.  I  am  satisfied  that  the 
death  of  the  patient  of  one  of  my  colleagues  with  aortic  disease  was  due 
to  the  lack  of  such  warning.  It  is  interesting  here  to  note  that  the 
recent  observations  of  Dr.  Canby  Robinson  with  lethal  doses  of  digitalis 
on  lov/er  animals  show  that  the  first  toxic  change  observed  was  a  defi- 
nite bigemina,  soon  to  be  followed  by  ventricular  fibrillation  and  death. 
It  is  true  that  occasionally  certain  individuals  seem  to  possess  an  idio- 
syncrasy for  the  drug  and  can  take  it  neither  by  the  mouth  nor  sub- 
cutaneously.  In  such  patients  the  drug  may  be  used  intravenously  or 
the  substitution  of  strophanthus,  ouabin,  squills,  convallaria,  adonis,  or 
spartein  for  a  time  may  be  tried.  My  preference  is  for  either  a  good 
tincture,  a  perfectly  fresh  infusion  made  from  carefully  selected  leaves, 
or  recently  collected  dried  and  compressed  leaves.  In  endeavoring  to 
bring  prominently  before  you  the  great  value  of  this  drug  in  the  treat- 
ment of  fibrillation,  I  do  not  wish  in  those  cases  of  fibrillation  with 
edema  to  underrate  the  great  good  that  comes  from  absolute  rest,  re- 
stricted fluid  intake,  Karrel  and  salt-free  diets,  and  careful  elimination, 
or  in  combination  with  digitalis,  of  such  diuretics  that  act  upon  healthy 
renal  epithelium  as  the  salines,  caffeine,  theobromine,  or  theocinsodium 
acetate.  While  these  drugs  often  work  admirably  in  conjunction  with 
digitalis  in  the  renal  insufficiency  of  pure  passive  congestion,  increasing 
diuresis  and  sodium  chloride  elimination,  they  are  ofttimes  disappoint- 
ing and  actually  harmful  in  pure  renal  dropsy,  particularly  where  the 
phthalein  test  shows  a  greatly  reduced  functional  capacity.  These  lat- 
ter drugs  should  not  be  given  in  pure  renal  dropsy.  I  want  also  here  to 
emphasize  the  fact  that  belladonna  or  atropine  should  never  be  admin- 
istered in  this  condition,  unless  for  some  very  definite  reason,  such  as 
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the  onset  of  a  sudden  fulminating  attack  of  pulmonary  edema,  as  its 
action  is  to  paralyze  the  peripheral  terminations  of  the  vagus  nerve^ 
thus  accentuating  the  fibrillation. 


Case  I. — Sudden  Inception  of  Auricular  Flutter  During  an  Attack  of  Acute 
Rheumatic  Fever,  Transposed  by  Digitalis  Into  Continuous  Bigemina  and  Then 
Normal  Rhythm. — The  patient,  Mrs.  J.  A.  W.,  age  43  years,  entered  the  Samaritan 
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Hospital,  March  31,  1915,  complaining  of  multiple  joint  pains  aggravated  by  motion 
or  any  jar  and  severe  sour  sweats.  Family  history  unimportant.  Had  measles, 
diphtheria,  and  rheumatism  at  26  years  of  age ;  otherw^ise  had  been  well  until  the 
onset  three  weeks  ago  of  the  present  illness.  She  married  at  23  years  of  age;  has 
had  one  living  child  and  one  born  dead  at  full  term.  Uses  no  alcoholic  or  other 
stimulants ;  denies  venereal  disease. 

Present  illness  began  three  weeks  ago  with  a  severe  attack  of  follicular  tonsillitis, 
which  confined  her  to  bed  for  three  weeks.  Following  this  attack  she  developed  pain 
and  stififness  in  her  knees  and  wrists,  which  so  disabled  her  that  she  sought  relief 
by  entering  the  hospital. 

The  patient  is  a  well-nourished  and  developed  female  in  the  dorsal  decubitus, 
and  appears  acutely  ill.  Both  knee  and  wrist  joints  are  red,  swollen,  and  tender.  The 
tonsils  are  enlarged,  crypts  patulous  and  they  look  diseased.  The  lungs  show  normal 
vesicular  breathing. 

The  precordial  region  is  not  prominent.  No  retraction  or  Broadbent  sign  is 
present.  No  palpable  friction  rub.  Localized  to  region  of  apex  is  a  presystolic  thrill. 
The  apex  is  visible  and  palpable  in  the  fifth  interspace  exactly  intersecting  the  left 
midclavicular  line.  At  this  point  and  a  little  within  is  a.  strictly  localized  presystolic 
murmur  of  the  crescendo  type,  ceasing  suddenly  with  a  slapping  first  sound  to  be 
followed  by  a  systolic  apical  murmur,  soft  in  quality  and  faintly  conducted  to  the  left. 
The  pulmonic  second  sound  is  accentuated,  but  not  reduplicated.  No  third  sound  or 
evidence  of  gallop  exists.  The  radial  and  apex  rates  are  80  and  perfectly  regular  in 
rhythm.     Blood  pressure :  systolic  120,  diastolic  80. 

The  spleen  is  not  enlarged.  Liver  dullness  extends  from  the  fifth  interspace 
to  the  costal  border.  It  is  not  palpable  because  of  the  thick  abdominal  walls.  The 
cranial  nerves  functionate  normally.  The  reflexes,  both  superficial  and  deep,  are 
normal. 

The  urine  is  dark  amber,  specific  gravity  1022;  contains  small  amount  of  albumin 
and  a  few  hyaline  casts.  The  blood  shows  a  leucocytosis  of  14,000;  the  blood  Was- 
sermann  reaction  is  negative.  The  .r-ray  examination  shows  a  moderate  enlargement 
of  the  whole  heart. 

April  15,  1915. — About  two  weeks  after  the  patient  entered  the  hospital  she  was 
taken  with-  dyspnea,  rapid  respirations,  cyanosis,  and  orthopnea.  The  cardiac  ex- 
amination disclosed  a  rapid  rate,  the  presystolic  murmur  and  thrill  were  not  dis- 
cernible, the  ventricular  and  radial  rates  were  100  and  perfectly  regular,  while  the 
auricular  rate  was  300.  Polygraphic  tracings  were  taken  which  confirmed  the  clinical 
diagnosis  of  auricular  flutter.  Digitalis  therapy  was  instituted  in  doses  of  20  minims 
of  the  tincture  thrice  daily.  No  change  was  noted  in  the  flutter  for  72  hours,  when 
we  were  surpised  to  find  that  the  flutter  had  been  transposed  into  a  continuous  digi- 
talis bigemina,  rather  than  the  usual  sequence  of  fibrillation.  This  finding  led  to  the 
discontinuance  of  the  digitalis.  A  few  days  later  the  normal  rhythm  was  again 
restored  with  a  regular  pulse  both  at  apex  and  wrist  at  70,  with  at  the  same  time 
the  return  of  the  presystolic  murmur  and  thrill.  The  patient  remained  in  the  hospital 
until  June  i,  1915,  and  had  no  recurrence  of  the  arrhythmia. 

Case  H. — Sudden  Onset  of  Auricular  Fibrillation  During  an  Attack  of  Grippe. — 
Mrs.  D.,  set.  37  years,  married.  Entered  the  Samaritan  Hospital,  April  2,  191 7,  com- 
plaining of  pains  all  over — headache,  distressing  unproductive  cough,  and  sore  throat. 
She  was  nauseated  and  had  recurring  chilly  sensations. 

Father  died  at  87  years  of  age  of  heart  disease ;  mother  died  at  72  years  of 
age  of  apoplexy;  otherwise  the  family  history  is  negative. 
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The  patient  had  chorea  at  I2  years  of  age ;  pleurisy  at  20  years  of  age.  Four 
years  ago  she  had  quinsy.  Otherwise  she  has  always  been  healthy,  save  dyspnea  on 
exertion.  She  has  had  three  healthy  children  and  two  miscarriages.  Denies  venereal 
disease.  She  uses  no  alcoholics  or  drugs.  She  sleeps  well ;  has  a  good  appetite  and 
the  bowels  are  regular.  She  menstruates  rather  profusely.  She  had  no  knowledge 
that  her  heart  was  diseased. 

Examination  shows  the  patient  to  be  poorly  nourished,  spare,  and  under-de- 
veloped.   Her  expression  is  anxious.     She  is  supported  by  three  pillows.    The  skin  and 
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mucous  surfaces  are  very  pale.  There  is  no  edema  or  cyanosis.  The  respirations  are 
quickened.  The  radial  pulse  rate  is  80,  and  it  is  quite  regular.  A  presystolic  murmur 
and  thrill  are  present.  No  deficit  exists.  The  mucous  surface  of  the  throat  is  in- 
jected, tonsil  enlarged,  no  exudate  present.  Dry  and  moist  rales  are  heard  through- 
out the  lungs;  otherwise  chest  is  normal.  The  liver  dullness  extends  from  the  fifth 
rib  to  costal  margin ;   lower  border  smooth,  not  painful  and  not  pulsatile. 

Red  blood  count,  4,800,000;  white  blood  count,  19,000;  neutrophils,  87  per  cent.; 
eosinophiles,  i  per  cent. ;  lymphocytes,  10  per  cent. ;  transitional,  2  per  cent. ;  hemo- 
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globin,  85  per  cent.  The  urine  is  dark  amber,  acid,  specific  gravity  1,024,  clear, 
albumin  positive,  sugar  negative,  red  blood  cells,  hyaline  and  fine  granular  casts. 
Blood  cultures  show  no  growth  on  agar  or  bouillon  in  48  hours. 

On  April  5,  three  days  after  admission  and  while  her  acute  febrile  symptoms 
were  present,  she  suddenly  appeared  much  worse;  became  distinctly  cyanosed,  had 
labored  breathing,  and  complained  of  palpitation.  She  slept  poorly.  Examination 
disclosed  an  irregular  pulse  at  86  per  minute,  of  feeble  strength  and  volume,  time, 
and  spacing.  The  impulse  was  diffuse,  apparently  strong,  irregular  in  force,  and 
rapid,  its  rate  being  158  per  minute.  The  heart  action  was  tumultuous  and  irregular; 
the  presystolic  murmur  and  thrill  had  disappeared.  The  jugulars  stood  out  in  bold 
relief  and  presented  a  large  systolic  venous  movement.  There  was,  as  illustrated  by 
the  accompanying  chart,  a  distinct  pulse  deficit.  The  cardiac  dullness  as  outlined  by 
percussion,  showed  the  right  border  4  cm.  from  the  midsternal  line  and  the  left 
13  cm.  The  upper  border  was  at  the  lower  border  of  the  third  rib.  The  polygraph 
showed  the  gross  irregularity  of  the  radial  pulse,  the  large  systolic  venous  move- 
ment with  absence  of  the  "A"  waves  both  in  the  phlebo-  and  cardiogram.  In  all 
leads  of  the  electrocardiogram  the  "P"  waves  were  absent  and  fibrillating  wavelets 
were  present.  She  was  given  20  minims  of  tr.  digitalis  every  four  hours,  and  after 
four  days  marked  changes  for  the  better  were  noted.  Subjectively  she  was  relieved 
of  her  dyspnea  or  air  hunger,  cyanosis,  and  insomnia ;  the  urinary  output  was  in- 
creased. The  cardiac  rate  was  slowed,  the  apex  and  radial  rates  fast  approaching 
each  other.  The  pulse  was  stronger,  less  irregular,  and  of  greater  volume.  On 
the  sixth  day  of  digitalis  medication  the  lost  presystolic  murmur  and  thrill  reappeared, 
and  tracings  taken  at  that  time  showed  in  many  cycles  of  the  phlebo-  and  cardiograms 
returned  "A"  waves,  with  at  the  same  time  distinct  diminution  of  conductivity  with 
the  occasional  dropping  out  of  beats ;  the  latter  also  being  appreciated  on  ausculta- 
tion over  the  apex  impulse. 

She  has  gone  on  for  a  period  of  four  weeks  without  the  slightest  discomfort, 
with  practically  no  deficit  between  the  apex  and  radial  rate,  and  with  a  pulse  of  about 
70  per  minute,  though  still  irregular.  The  presystolic  murmur  and  thrill  have  re- 
mained and  no  edema  has  developed. 

It  seems  probable  that  this  case  of  acute  fibrillation  was  induced 
through  toxic  changes  of  the  heart  muscles  occasioned  by  the  grippe 
infection,  resulting  in  sudden  dilatation  with  acute  myocardial  exhaus- 
tion.    The  good  efifect  of  rest  and  digitalis  is  noteworthy. 

Cage  III. — Recurring  Syncopal  Attacks  Probably  Due  to  Cerebral  Anemia  Oc- 
curring Toivard  the  Close  of  the  Convalescent  Period  of  a  Case  of  Severe  Typhoid 
Fever,  the  Result  of  Auricular  Flutter. — Mr.  John  Y.,  aet.  35  years,  entered  the 
Samaritan  Hospital,  Jan.  28,  1917,  in  a  delirious  state,  complaining  at  lucid  intervals 
of  severe  headache,  pain  in  the  abdomen,  and  great  weakness. 

He  was  well  nourished,  without  edema,  his  skin  was  hot  and  dry,  pulse  quickened 
but  regular,  tongue  fissured,  dry,  and  brown  and  sordes  had  collected  on  his  gums, 
lips,  and  teeth.     He  talked  incoherently,  was  disorientated  and  very  stupid. 

At  the  base  of  the  right  lung  the  physical  signs  of  consolidation  existed;  else- 
where harsh  but  fair  vesicular  breathing  was  elicited. 

The  cardiac  dullness  was  normal,  sounds  clear  but  distant,  rhythm  normal,  rate 
90.     Blood  pressure,  systolic  120,  diastolic  90. 

Liver  dullness  extended  from  the  fifth  interspace  to  two  centimeters  below  the 
costal  border  in  the  right  mamillary  line ;  the  lower  border  was  smooth  and  not  tender. 
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The  spleen  was  palpable  2  cm.  below  the  costal  margin ;  it  was  definitely  tender 
to  the  touch.  The  abdomen  was  universally  tympanitic  and  distended ;  it  was  tender 
in  the  right  lower  quadrant.     Rose  spots  were  abundant  on  the  abdomen  and  chest. 

The  pupils  were  mid-wide,  equal,  responsive  to  light  and  accommodation,  the 
discs  are  normal.  The  patella  and  tendo-Achillis  jerks  were  lively.  The  umbilical 
reflex  was  absent.     The  bladder  and  rectum  were  not  controlled. 

The  urine  was  cloudy;  specific  gravity  1022;  albumin  in  definite  amount  present; 
no   sugar,,  leucocytes,  erythrocytes,  or  bladder   epithelium   present;    numerous   motile 
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organisms  were  seen.  The  Widal  agglutination  test  was  positive ;  the  Wassermann 
reaction  negative.  The  red  cell  count  was  3,250,000;  the  white  cell  count  5,200; 
hemoglobin  60  per  cent. 

The  patient's  temperature  ranged  for  a  period  of  about  six  weeks  from  102°  to 
104°.  During  the  third  week  of  the  disease  he  had  three  large  intestinal  hemor- 
rhages which  nearly  cost  him  his  life,  but  they  were  controlled,  and  though  his 
condition  was  desperate  for  days  he  gradually  improved.  At  the  beginning  of  the 
seventh  week  he  developed  a  sharp  attack  of  facial  erysipelas  which  was  easily  con- 
trolled with  ichthyol.  A  few  days  later  his  temperature  and  pulse  fell  to  the  normal, 
his  mind  became  clear,  he  appreciated  his  surroundings,  and  his  appetite  became 
ravenous.     He  was  much  emaciated,  having  lost  thirty  pounds  in  weight. 

Suddenly  while  in  recumbency  he  was  taken  with  a  faint  attack,  became  very 
pale,  the  pupils  were  widely  dilated,  and  his  eyes  were  turned  upward  and  outward 
under  the  cover  of  the  upper  lid.  He  was  absolutely  unconscious,  but  had  neither 
muscular  twitchings  nor  convulsions.  The  attack  lasted  about  five  minutes.  When 
he  returned  to  consciousness  he  was  bewildered  and  disoriented,  his  pulse  was  rapid 
but  regular,  respirations  quickened,  and  he  was  quite  cyanosed.  He  had  five  attacks 
of  a  similar  character  during  one  week.  I  saw  him  in  his  last  attack  which  was 
exactly  similar  to  the  one  above  described.  His  pulse  v/as  regular,  feeble  in  volume, 
easily  compressed,  with  the  rate  of  100;  his  jugulars  were  pulsating  very  rapidly,  a 
series  of  fluttering  wavelets  which  with  a  stop  watch  were  counted  at  about  300  per 
minute.  Polygraphic  tracings  were  immediately  taken  which  showed  an  auricular 
rate  of  300,  with  regular  rhythmic  ventricular  responses  of  100  per  minute,  "3  to  i 
heart  block."  His  systolic  blood  pressure  was  100  mm.Hg. ;  the  diastolic  60.  He 
was  given  20  minims  of  tr.  digitalis  thrice  daily  for  6  days,  when  the  normal  rhythm 
was  reestablished. 

Three  weeks  later  he  was  discharged,  having  had  in  the  interim  no  return  of  the 
flutter. 

DISCUSSION. 

Dr.  Thomas  E.  Satterthwaite  of  New  York,  stated  that  the  papers  on  Auricular 
Fibrillation  would  assist  materially  in  working  out  some  of  the  unsolved  problems 
of  this  aflfection. 

So  far  as  electrocardiograms  and  ordinary  polygrams  were  concerned  there  were 
advantages  in  using  both,  because  each  either  supplemented  or  confirmed  the  findings 
of  the  other.  And  yet  in  ordinary  practice  pronounced  auricular  anomalies  could 
often  be  detected  by  the  finger  on  the  jugular.  This  fact  he  believed  was  not  generally 
known. 

In  instances,  however,  where  little  fibrillation  or  flutter  had  developed  or  they 
were  imperfectly  marked  an  electrocardiograms  or  polygrams  or  both,  would  be 
desirable. 

As  the  prolonged  or  continuous  use  of  digitalis  was  indicated  in  auricular  dis- 
eases, one  could  not  be  too  particular  in  selecting  a  preparation  of  known  strength 
that  would  be  well  borne  by  the  stomach.  It  was  well  established  that  Tinctures  of 
Digitalis,  as  dispensed  in  ordinary  drug  stores  are  of  varying  strength,  and  are  not 
as  well  borne  by  the  stomach  as  active  principles  of  this  drug. 


THE    PATHOLOGICAL    PHYSIOLOGY    OF    THE    HEART    AS 

REVEALED  BY  THE  POLYGRAPH  AND  THE 

ELECTROCARDIOGRAPH 

BY  LOUIS  FAUGERES  BISHOP,  A.M.,  M.D., 

NEW   YORK, 

Clinical   Professor  of  Heart  and   Circulatory  Diseases,   Fordham  University   School 
of   Medicine,    New   York    City;    Physician   to   the   Lincoln    Hospital. 

We  all  bow  in  admiration  to  the  master  minds  of  medicine  who  by 
ordinary  signs  and  records  have  interpreted  many  diseases  and  proc- 
esses and  built  up  a  very  complete  system  of  diagnosis.  Accurate  obser- 
vation, both  in  the  laboratory  and  the  ward,  must  be  intensively 
cultivated. 

But  it  happens  that  many  events  in  the  circulation  in  well  and  sick 
people  cannot  be  detected  by  the  unaided  senses.  Consequently,  the 
introduction  of  instrumental  methods  has  contributed  a  vast  sum  of 
knowledge  in  a  most  important  field  of  practice.  Hence  a  meeting  of 
the  Section  on  Pathology  and  Physiology  would  be  incomplete  indeed 
at  the  present  time  if  it  did  not  at  least  illustrate  and  enumerate  the 
achievements  of  this  new  science,  which  was  opened  for  the  first  time  to 
the  profession  at  large,  but  not  to  laboratory  workers,  by  the  publica- 
tion of  Mackenzie's  great  work  on  the  heart  in  1908. 

I  remember  very  distinctly  the  satisfaction  of  understanding,  in  a 
measure,  for  the  first  time,  after  reading  Mackenzie  on  the  nature  of  the 
condition  then  known  as  "nodal  rhythm,"  and  now  known  as  auricular 
fibrillation ;  then  the  gradual  elucidation  of  one  irregularity  after  an- 
other through  the  past  decade,  as  the  Mackenzie  polygraph,  and  later 
the  electrocardiograph,  furnished  the  definite  records  on  which  to  clas- 
sify cases. 

In  this  science  of  abnormal  myocardial  function,  the  physicist,  physi- 
ologist, and  the  pathologist,  meet  in  close  cooperation.  The  physicist 
supplies  us  with  the  instruments  and  teaches  us  the  laws  that  govern 
the  mechanical  activities ;  the  physiologist  points  out  the  healthful 
action  of  the  organ,  and  the  pathologist  its  disorders. 

There  is  no  more  remarkable  example  of  the  application  of  physics 
to  medicine  than  the  electrocardiograph.  This  instrument  is  a  string 
galvanometer,  and  a  good  brief  description  is  found  in  Lewis'  "Clinical 
Electrocardiography."  He  describes  it  nearly  as  follows:  The  instru- 
ment which   is   described   is   known   as   a   "string   galvanometer,"   the 
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invention  of  Einthoven,  a  Dutch  physiologist.  It  consists  essentially 
of  a  powerful  electromagnet,  the  poles  of  which  are  closely  approxi- 
mated ;  and  of  an  extremely  delicate  conducting  liber  of  silvered  quartz 
or  glass  which  is  stretched  in  the  narrow  gap  between  the  two  magnetic 
poles.  If  minute  currents  are  led  through  this  fiber  as  it  lies  in  the 
magnetic  field,  the  fiber  moves  in  response  to  the  tested  current  in  a 
plain  at  right  angles  to  the  lines  of  magnetic  force  across  the  gap.  The 
magnified  shadow  of  the  fiber  is  vertical,  and. is  projected  by  means  of 
an  optical  system  and  powerful  light  onto  the  horizontal  slit  of  a  cam- 
era; the  shadow  moves  at  right  angles  to  and  across  the  slit,  and  the 
movements  are  photographed  on  a  sensitive  film  which  travels  behind 
the  slit.  The  galvanometer  is  now  made  in  New  York  City,  and  is  a 
very  serviceable  instrument. 

In  practice,  an  electrode  is  attached  to  the  right  arm,  the  left  arm. 
and  the  left  leg  of  the  patient,  and  a  record  is  made  of  the  three  combi- 
nations that  are  possible  in  such  an  arrangement,  namely :  from  the  right 
arm  to  the  left  arm;  from  the  right  arm  to  the  left  leg;  and  from  the 
left  arm  to  the  left  leg.  These  are  known  respectively  as  Leads  I,  II 
and  III. 

The  other  instrument,  which  I  am  able  to  bring  with  me  and  show 
you,  has  contributed  perhaps  more  to  the  knowledge  of  irregularities 
even  than  the  electrocardiograph  because  of  its  wider  distribution  in 
use,  and  is  known  as  the  Mackenzie  ink  polygraph.  To  illustrate  its 
universal  applicability  I  show  you  over  2,500  tracings  taken  in  actual 
clinical  work.  The  movements  due  to  the  circulation  are  conveyed  by 
means  of  a  tube  containing  air,  and  registered  by  a  tambour  on  which 
the  lever  rests. 

The  excursions  of  the  lever  are  recorded  on  a  moving  strip  of  paper 
by  pens  moistened  in  ink.  Of  course,  the  instrument  contains  a  clock- 
work arrangement  for  moving  the  paper,  a  time  marker  which  marks 
dots  at  intervals  of  one-fifth  of  a  second,  and  a  special  arrangement  for 
getting  the  radial  pulse.  The  instrument  when  once  adjusted  to  the 
wrist  and  to  the  neck  gives  a  simultaneous  record  of  the  wave  motions 
in  radial  artery  and  jugular  vein,  and  the  observations  can  be  continued 
as  long  as  desired,  which  is  very  valuable  when  the  heart  only  misbe- 
haves once  in  a  while  and  we  want  to  know  what  the  nature  of  the 
disorder  is. 

The  pathological  physiology  of  the  heart,  as  revealed  by  the  poly- 
graph and  electrocardiograph,  has  been  classified  into  seven  particular 
types  of  disorder.  These  types,  as  is  true  of  all  diseases,  often  merge 
one  into  the  other,  and  two  may  be  present  at  the  same  time.  They  are: 
(i)  Sinus  arrhythmia,  (2)  heart  block,  (3)  premature  contractions, 
(4)  simple  paroxysmal  tachycardia,  (5)  auricular  flutter,  (6)  auricular 
fibrillation,  (7)  alternation  of  the  pulse. 
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,  Had  this  been  a  clinical  meeting,  it  would  have  been  a  simple  matter 
in  this  great  city  to  have  had  examples  of  all  these  disorders  before  you. 

Sinus  arrhythmia  is  chiefly  important  because  it  is  not  of  serious  im- 
portance, and  occurs  as  a  physiological  phenomenon  in  young  children. 
It  can  be  reproduced  at  any  time  in  comparatively  young  people  by 
taking  a  long  breath.  It  consists  of  a  difference  in  the  length  of  the 
interval  betw^een  the  beats.  When  exaggerated  in  children  it  has  some- 
times led  to  the  suspicion  of  myocarditis,  and  the  children  have  been 
treated  as  invalids  vv^hen  they  should  have  been  playing  out  of  doors. 
That  can  no  longer  happen  under  the  advice  of  those  w^ho  understand 
the  use  and  interpretation  of  the  polygraph. 

The  impulse  of  the  heart  ordinarily  begins  in  the  auricle  and  is  trans- 
mitted later  to  the  ventricle,  so  we  have  the  auricle  and  ventricle  con- 
tracting in  rhythmic  succession.  If  disease  destroys  the  muscular  con- 
tiguity or  conductivity,  w^e  have  the  auricle  and  ventricle  out  of  rela- 
tion to  each  other.  This  has  received  the  name  of  heart  block,  and  is 
beautifully  show^n  by  the  instrument  described  above,  and  it  is  due  to 
this  instrument  that  our  knowdedge  of  this  condition  exists. 

In  many  people  sufiFering  from  disturbed  metabolism  we  find  the 
heart  apparently  missing  an  occasional  beat.  The  fact  is,  however,  that 
the  heart  is  not,  as  a  rule,  missing  a  beat,  but  the  beat  is  occurring 
prematurely,  and  may  pass  unnoticed,  while  the  succeeding  beat  is  very 
large,  and  emphasizes  the  length  of  the  quiet  interval.  This  is  called 
premature  contraction. 

When  for  any  reason  the  heart  abruptly  becomes  very  rapid  for  a 
period  and  suddenly  ceases  to  be  rapid,  we  say  that  the  person  is  suf- 
fering from  paroxysmal  tachycardia.  This  has  been  a  most  difficult 
field  of  investigation,  and  is  still  the  ground  of  many  disputed  points. 
However,  our  instruments  have  disproved  many  previously  held  beliefs 
and  pointed  out  not  a  few  new  facts. 

One  of  the  most  recently  recognized  conditions  is  the  extremely 
rapid  though  regular  auricle,  usually  250  to  300  per  minute.  It  is  always 
revealed  by  the  electrocardiograph  and  occasionally  by  the  polygraph. 

The  knowledge  of  auricular  fibrillation  is  one  of  the  most  important 
contributions  of  clinical  medicine  that  has  come  from  the  student  of 
pathological  physiology.  In  this  condition  there  is  a  trembling  palsy 
of  the  auricle,  which  transmits  a  vast  number  of  impulses  to  the  ven- 
tricle, and  the  ventricle  becomes  very  rapid  and  irregular.  It  is  the 
disease  that  yields  most  strikingly  to  the  use  of  digitalis. 

AlternatioTi  of  the  heart  can  be  detected  in  many  instances  only  by 
the  polygraph.  It  is  of  extreme  importance  because  it  is  a  striking  evi- 
dence of  failure  of  the  heart  muscle.  It  consists  of  an  alternation  in  the 
size  of  the  beats.  "  '^ 

These    seven    varieties   of    disorders    of   the   heart   beat   have   been 
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worked  .out  by  the  use  of  these  instruments  and  found  the  groundwork 
of  our  analysis  of  living  pathological  hearts.  It  is  indeed  a  most  beau- 
tiful and  interesting  study,  and  I  should  be  most  happy  to  have  any  of 
the  members  of  the  association  visit  my  cardiac  laboratory  at  any  time 
during  the  meeting  and  take  part  in  the  use  of  these  instruments  and 
examine  the  records. 

DISCUSSION   ON   PAPERS   BY   DRS.   GORDINIER  AND   BISHOP. 

Dr.  Thomas  Francis  Reilly  of  New  York,  said  he  would  like  to  insist  upon  a 
consideration  of  the  Therapeutic  side  as  well  as  of  the  other  side.  He  believed  that 
the  results  of  the  dosage  of  digitalis  as  described  depended  upon  whether  we  were 
dealing  with  Hospital  Patients  or  with  those  in  Private  practice,  and  he  took  it  that 
Dr.  Osborne  was  dealing  with  the  management  of  cases  as  seen  in  private  practice. 
If  five  or  ten  minims  of  tincture  of  digitalis  were  given,  T.  I.  D.,  in  such  cases  it 
might  do  good,  but  personally  he  believes  in  large  doses,  say  ^  drachm  or  more 
repeated  frequently  until  digitalization  and  then  just  enough  to  keep  the  pulse  below 
90.  It  was  wonderful  then  how  digitalis  would  carry  them  through.  Personally  he 
had  never  seen  any  value  in  the  administration  of  sparteine  or  similar  agents.  When 
digitalis  fails  strophanthus  and  the  rest  of  the  cardiants  commonly  are  worthless. 
When  the  abdomen  was  filled  with  fluid,  apocynum  occasionally  works  very  well 
when  digitalis  fails.  The  dropsy  disappears  and  the  abdomen  goes  down.  Apocynum 
had  been  called  "The  Vegetable  Trocar."  It  is  a  gastric  irritant  and  is  frequently 
vomited.  -^ 

Dr.  Charles  D.  Aaron  of  Detroit. — He  said  that  during  the  past  year  he  has 
had  gratifying  results  in  cases  suffering  from  hypertension  by  the  application  o£ 
duodenal  lavage.  In  every  case  there  was  a  clinical  improvement.  He  reported  the 
case  of  a  woman,  45  years  old,  who  suffered  from  dyspnea  and  high  blood  pressure. 
Sixty  to  ninety  grams  of  magnesium  sulphate  in  one  liter  of  water  was  introduced 
into  the  duodenum  through  the  duodenal  tube  daily  and  later  twice  a  week.  In  the 
course  of   six  weeks  the  systolic  pressure  fell   from  185  to   165. 

Dr.  O.  T.  Osborne,  of  New  Haven,  Connecticut,  said  he  was  more  than  pleased 
with  what  had  been  said  in  regard  to  the  great  value  of  digitalis.  There  is  no  drug 
that  equals  digitalis  in  its  action  on  the  heart,  and  a  fresh  infusion  or  a  good  tincture 
represents  the  activities  of  the  drug.  The  dosage  of  any  one  preparation  must  be 
determined  by  its  action  on  the  patient.  He  did  not  believe  that  in  auricular  fibrilla- 
tion very  large  doses  of  digitalis  should  be  immediately  given,  as  he  deemed  it  no 
more  wise  to  suddenly  over-stimulate  a  heart  with  this  drug  than  it  would  be  to 
plunge  any  muscle  of  the  body  into  sturdy  athletics  without  previous  training.  There- 
fore, he  believed  in  beginning  with  small  doses  and  either  gradually,  or  if  necessary 
more  or  less  rapidly,  increasing  the  dose.  As  soon  as  the  heart's  action  was  im- 
proved, and  the  digitalis  action  was  thoroughly  in  evidence,  the  drug  should  not  be 
given  more  than  once  in  twenty-four  hours. 

The  danger  from  digitalis  in  causing  sudden  death,  especially  in  pneumonia, 
perhaps  complicated  with  heart  disability,  should  be  recognized.  Also,  digitalis  could 
cause  death  in  heart  lesions  of  various  kinds.  This  cause  of  death  is  not  often  recog- 
nized, but  is  generally  laid  to  the  primary  disease,  or  is  termed  a  heart  death. 

The  management  of  blood  pressure  abnormality  is  a  subject  for  careful  decision. 
A  systolic  pressure  down  to  105,  with  a  diastolic  of  85  certainly  calls  for  treatment. 
A  systolic  of  260  or  more  and  a  diastolic  of  160  or  more,  certainly  shows  a  serious 
condition,  and  he  has  seen  many  such  instances  where  repeated  examinations  of  the 
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kidneys  have  shown  the  excretion  to  be  absolutely  normal.  Also,  in  many  such 
cases  there  is  no  organ  of  the  body,  apparently,  abnormal.  These  instances  must  then 
be  due  to  disturbances  of  some  internal  secretion.  Radical  changes  in  diet,  hygiene 
and  exercise  have  not  aflfected  these  blood-pressures.  Thyroid  treatment  is  very 
valuable,  and  nitroglycerin,  a  drug  whose  lasting  effect  is  laughed  at  by  the  laboratory 
men,  shows  positive  activity  in  clinical  cases,  and  the  repetition  of  a  proper  dose  of 
nitroglycerin  three  or  four  times  in  twenty-four  hours  shows  a  positive  lowering  of 
the  blood-pressure  almost  invariably,  unless  there  is  nephritis. 

Dr.  Edward  E.  Cornwall,  of  Brooklyn. — The  management  of  high  blood  pres- 
sure cases  depends  on  what  high  blood  pressure  is.  We  may  safely  assume  that 
whatever  the  circulatory  apparatus  does  is  done  in  the  interests  of  an  adequate  cir- 
culation, and  high  blood  pressure  consequently  appears  as  a  manifestation  of  com- 
pensatory activity  to  meet  some  abnormal  demand  of  the  circulation.  With  the 
understanding  that  it  is  physiological  instead  of  pathological,  its  regular  treatment 
is  limited  to  removing  or  alleviating  as  far  as  possible  the  conditions  which  make 
it  necessary.  This,  in  practice,  consists  to  a  very  large  extent  in  lessening  the 
metabolic  burden  of  the  body  by  regulation  of  the  diet ;  and  the  regulation  which 
seems  to  be  most  effective  is  along  the  lines  of  reducing  the  quantity  of  the  poisons 
produced  in  the  alimentary  canal  from  animal  flesh  by  bacteria ;  which  is  done  by 
giving  a  diet  which  is  very  largely  lactovegetarian.  Other  dietetic  considerations 
enter.  Such  regulation  of  the  diet  is  the  most  effective  thing  we  can  do  to  bring 
about  a  reduction  of  the  blood  pressure  in  cases  of  persistent  hypertension,  and  it 
is  one  of  the  satisfactions  of  the  practice  of  medicine  to  see  a  steady  and  considerable 
decline  in  the  blood  pressure  after  adoption  of  such  a  diet.  There  are,  of  course, 
some  cases  in  which  the  blood  pressure  is  temporarily  dangerously  high,  in  which 
nature,  in  the  presence  of  an  insuperable  obstacle,  has  lost  her  head,  so  to  speak,  and 
continues  to  raise  the  blood  pressure  higher  and  higher  in  the  desperate  attempt  to 
relieve  a  hopeless  situation.  Then,  to  save  the  circulatory  apparatus  from  immediate 
damage,  it  may  be  necessary  temporarily  to  administer  arteriodilator  drugs  which 
directly  lower  the  blood  pressure,  but  this  is  not  very  often  required.  The  routine 
use  of  direct  means  to  lower  the  blood  pressure  is  wrong. 
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The  rise  of  strophanthus  in  the  general  esteem  of  the  medical  profes- 
sion was  slow  until  recent  years,  when  the  introduction  of  strophan- 
thin  made  it  easy  to  demonstrate  its  extraordinary  power  as  a  heart 
stimulant.  Boos  says  of  strophanthin :  "It  is  the  one  active  principle 
of  the  digitalis  group  which  approximates  most  closely  in  its  action  to 
the  eJ^ects  of  the  combined  digitalis  bodies  as  they  occur  in  the  leaves." 

The  preparations  of  strophanthus  which  need  be  considered  are  the 
tincture  and  strophanthin.  The  tincture  was  once  said  to  be  unreliable, 
and  most  writers  on  strophanthus  have  repeated  the  assertion ;  and 
more  recently  it  has  been  stated  as  a  partial  explanation  of  this  alleged 
unreliability,  that  the  active  principles  are  changed  in  the  alimentary 
tract  so  that  they  lose  part  of  their  efficacy.  This  assertion  has  not 
receixed  confirmation  in  the  author's  clinical  experience  of  many  years 
with  this  preparation.  If  unsatisfactory  results  have  been  obtained  with 
the  tincture,  a  possible  explanation  may  lie  in  the  fact  that  it  is  generally 
given  in  too  large  doses.  There  seems  to  be  no  reason  for  believing 
that  the  tincture  of  strophanthus  is  less  reliable  than  the  tincture  of 
digitalis,  or  other  vegetable  tinctures. 

Strophanthin  is  defined  in  the  Pharmacopeia  as  a  mixture  of  gluco- 
sides  derived  from  Strophanthus  kombc.  As  offered  by  reliable  drug 
houses  it  is  derived  from  that  and  other  varieties  of  strophanthus.  The 
strophanthin  derived  from  Strophanthus  gratus  is  said  to  be  identical 
with  the  exceedingly  toxic  ouabain,  and  has  a  different  dosage  from  that  of 
the  Kombc;  and  these  facts,  as  Satterthwaite  has  pointed  out,  make  caution 
advisable  in  its  use. 

The  dosage  of  the  tincture  which  has  been  found  most  effective  by 
the  author  is  much  smaller  than  that  recommended  by  most  of  the  text- 
books and  drug  catalogues,  which  give  the  average  dose  at  about  8 
minims,  (range  3  to  15  minims).  The  author's  regular  dosage  is  from 
one  and  a  half  to  3  minims,  given  every  four  hours.  The  regular  dosage 
of  strophanthin,  as  the  author  uses  it,  ranges  from  i/iooo  grain  to  1/250 
grain,  given  every  four  hours  or  less  often.  These  doses  of  the  strophan- 
thin made  by  a  well-known  manufacturing  drug  firm,  whose  product  is 
the  one  most  used  by  the  author  at  the  present  time,  correspond  to  doses 
of  the  tincture  of  ji  minim  and  3  minims  respectively,  according  to  the 
statement  of  the  manufacturers.     Under  certain  conditions  strophanthin 
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may  be  given  in  larger  doses,  even  as  large  as  i/ioo  grain,  but  such 
large  doses  should  not  be  repeated  oftener  than  once  in  twenty-four 
hours :  and  doses  of  1/250  grain  should  not  be  continued  for  long  at  the 
four  hours  interval,  except  in  extreme  cases. 

i'he  dose  of  strophanthin  as  given  in  the  Pharmacopeia  is  1/200  grain.. 
The  dose  of  Merck's  strophanthin  is  stated  to  be  from  1/320  grain  to 
t/6o  grain.  The  dose  of  the  Thomas-Merck  strophanthin,  which  is  made 
from  Strophanthus  gratus,  is  stated  to  be  from  1/20  grain  to  2/5  grain. 
The  dose  of  the  strophanthin  of  Burroughs,  Welcome  &  Company  is 
stated  to  be  from  1/500  grain  to  i/ioo  grain,  the  average  dose  being 
1/200  grain.  These  doses  are  given  for  comparison  with  those  men- 
tioned in  the  preceding  paragraph,  which  are  the  ones  found  most 
effective,  as  well  as  safe,  by  the  author. 

The  tincture  of  strophanthus  should  be  administered  by  mouth,  well 
diluted  with  water.  Strophanthin  is  best  given  hypodermically,  sublin- 
gually  or  intravenously.  The  intravenous  method  is  theoretically  the 
best  for  quick  eftect,  but  is  not  always  convenient,  and  requires  strict 
precautions  in  its  employment,  for  it  possesses  a  certain  amount  of  dan- 
ger. The  hypodermic  method  is  generally  to  be  recommended,  because 
it  combines  effectiveness  with  convenience  and  safety,  and  is  within  the 
capacity  of  the  nurse  to  carry  out.  The  objection  of  Boos,  that  hypo- 
dermic administration  of  strophanthin  "causes  most  intense  pain  and 
disturbance,"  is  not  borne  out  by  the  author's  experience;  at  least,  he 
has  received  few  complaints  from  patients  of  pain,  although  not  infre- 
quently local  irritation  was  complained  of  which,  however,  was  usually 
slight.  One  patient,  who  received  not  less  than  three  hypodermic  injec- 
tions of  strophanthin  daily  during  the  past  eleven  months,  has  not 
shown  any  local  disturbance  or  felt  more  than  a  tingling  sensation  from 
some  of  the  injections.  By  injecting  deeply  the  local  irritation  can  be 
minimized.  The  sublingual  method,  in  which  a  hypodermic  tablet  is 
placed  under  the  tongue,  dissolved,  and  absorbed,  is  a  convenient  one 
which  does  away  with  the  hypodermic  technique. 

An  idiosyncrasy  in  regard  to  the  effects  of  strophanthus  is  sometimes- 
observed  when  the  drug  is  taken  by  mouth,  and  this  manifests  itself  by 
nausea,  anorexia,  or,  most  frequently,  by  diarrhea.  This  idiosyncrasy  is 
not  observed  often  enough  to  make  it  necessary  to  consider  these  gastro- 
intestinal symptoms  as  regular  effects  of  the  drug.  In  a  case  where  the 
tincture  given  by  mouth  produced  them,  and  where  strophanthin  given 
sublingually  also  produced  them  in  slight  degree,  these  symptoms  were 
not  observed  by  the  author  when  strophanthin  was  given  hypo- 
dermically. 

The  general  indications  for  the  use  of  strophanthus  are  those  of  a 
direct  heart  stimulant.  In  any  cases  where  the  systolic  output  requires 
to  be  increased,  this  drug  may  be  used.     In  this  field  it  competes  with 
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digitalis,  and,  in  the  author's  experience,  has  been  found  to  have  a  wider 
range  of  applicabihty  than  digitalis.  While  in  some  cases  of  cardiac 
insufficiency,  particularly  those  occurring  in  young  adults  with  a  com- 
paratively healthy  myocardium,  digitalis  may  prove  the  more  effective, 
the  author  has  found  strophanthus  the  more  effective  in  all  types  of  heart 
disease  in  children  requiring  a  direct  stimulant;  also  in  mitral  stenosis,  in 
aortic  incompetence,  and  in  all  cases  where  myocardial  degeneration, 
acute  or  chronic,  are  present  in  notable  degree.  He  has  on  many  occa- 
sions given  the  two  drugs  for  alternating  periods  of  several  days,  and 
questioned  the  patient  or  nurse  regarding  the  comparative  results,  and 
almost  invariably  the  testimony  has  been  in  favor  of  strophanthus.  Even 
in  lost  compensation  from  mitral  incompetence  in  chronic  valvular  dis- 
ease of  inflammatory  origin,  which  is  considered  the  ideal  field  for  the 
exhibition  of  the  power  of  digitalis,  the  author  has  found  strophanthus 
so  effective  and  so  free  from  unpleasant  effects,  administered  in  his  pre- 
ferred doses,  that  he  has  come  to  use  it  in  that  condition  more  or  less 
regularly. 

The  contraindications  to  the  use  of  strophanthus  are  not  numerous. 
It  is  contraindicated  in  those  cases  where  rest  alone  is  sufficient  to  restore 
compensation.  The  gastrointestinal  idiosyncrasy  is  a  contraindication  to 
its  use  by  mouth,  but  not  to  the  hypodermic. administration  of  strophan- 
thin.  And  it  should  not  be  given  immediately  after  a  strong  course  of 
digitalis. 

Compare  with  these  contraindications  those  of  digitalis,  viz. :  ability 
of  the  heart  to  recover  compensation  by  rest  alone ;  childhood  and  old 
age;  the  existence  of  much  myocardial  degeneration,  acute  or  chronic; 
acute  endocarditis;  mitral  stenosis  and  usually  aortic  incompetence; 
atheromatous  arteries ;  most  conditions  with  high  blood  pressure ;  gastro- 
intestinal irritation  produced  by  its  ingestion ;  its  tendency  to  produce 
cumulative  toxic  effects ;  and  its  tendency  to  produce  heart  block. 

On  the  other  hand,  strophanthus  compares  favorably  with  digitalis 
in  the  fact  that  it  has  few  contraindications,  and  in  the  extent  of  its 
therapeutic  range,  and  in  that  it  has  a  special  advantage  in  its  freedom 
from  cumulation. 

Following  are  some  accounts  of  the  use  of  strophanthus  in  particu- 
lar conditions,  as  the  author  has  learned  to  use  it. 

In  acute  endocarditis  and  other  acute  inflammations  of  the  heart 
with  decompensation  extensive  enough  to  call  for  heart  stimulation, 
tincture  of  strophanthus  is  given,  usually  in  doses  of  two  minims  every 
four  hours.  In  a  child  of  three  or  four  years,  the  usual  dose  is  one- 
half  minim  and  in  older  children,  a  minim  or  a  minim  and  a  half.  In 
some  forms  of  acute  myocardial  inflammation,  notably  diphtheretid 
myocarditis,  the  myocardium  responds  sluggishly  to  any  heart  stimu- 
lant, and  the  doses  given  may  be  a  little  larger  than  those  mentioned 
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above.  It  is  considered  undesirable  to  give  direct  heart  stimulants  in 
cases  of  acute  inflammation  of  the  heart,  but  when  there  is  definite  and 
progressive  cardiac  insufficiency,  they  are  required  just  as  in  other  cases 
of  cardiac  insufficiency. 

In  typhoid  fever  with  notable  signs  of  myocardial  degeneration, 
tincture  of  strophanthus  is  given  in  doses  of  two  and  a  half  minims 
every  four  hours.  In  cases  of  acute  cardiac  failure  strophanthin  is  given 
in  good-sized  doses.  The  author  has  seen  remarkable  improvement 
follow  the  hypodermic  injection  of  1/500  grain  of  strophanthin  in  a 
suddenly  developed  dilatation  of  the  heart  in  a  typhoid  patient,  who 
had  walked  around  with  this  disease  for  two  weeks.  This  dose  was  con- 
tinued every  four  hours  for  a  few  days,  and  then  tincture  of  strophan- 
thus was  substituted  in  the  doses  above  mentioned.  The  patient 
remained  in  bed  for  three  months  and  made  a  good  recovery. 

In  the  author's  plan  of  heart  stimulation  in  pneumonia,  strophan- 
thus occupies  the  chief  place.  Ordinarily  it  is  given  in  small  or  moder- 
ate doses,  one  and  a  half,  two,  two  and  a  half,  or,  exceptionally,  three 
minims  of  the  tincture  every  four  hours;  and  usually  combined  with 
strychnine  sulphate  in  doses  of  one-sixtieth  to  one-thirtieth  of  a  grain, 
every  four  hours.  In  extreme  cases  of  myocardial  failure,  or  in  sud- 
denly developed  ones,  strophanthin  is  given  hypodermically,  in  doses 
of  1/500  grain,  every  four  hours,  or  in  a  single  dose  of  i/ioo  grain  or 
less.  In  an  extreme  case  of  cardiac  failure,  with  a  rapid  and  almost  iin- 
perceptible  pulse  and  extensive  pulmonary  edema,  occurring  in  the 
fifth  day  of  pneumonia,  and  apparently  brought  on  by  the  fact  that  the 
patient  got  out  of  bed  in  delirium,  the  author  has  seen  the  hypodermic 
injection  of  i/ioo  grain  of  strophanthin  followed  promptly  by  recovery 
of  the  heart  to  such  an  extent  that  the  urgent  symptoms  cleared  up. 
and  the  patient  was  able  to  go  on  to  defervescence,  which  took  place 
two  days  later.  A  physician  of  forty,  who  had  shown  symptoms  of 
chronic  myocardial  degeneration  for  six  months  previous,  developed 
pneumonia  which  extended  over  both  left  lobes,  and  in  which  the  in- 
vading pneumococcus  was  identified  as  of  type  I  ( Cole'-^^iafysifrea^trorr) . 
The  heart  stimulation  given  throughout  the  active  period  of  the  disease 
consisted  of  strophanthin,  i/iooo  grain,  given  hypodermically  every 
four  hours,  with  strychnine  sulphate,  1/60  grain.  On  the  eleventh  day 
the  patient  defervesced  by  lysis. 

In  chronic  valvular  disease  with  decompensation  of  considerable  de- 
gree, requiring  direct  heart  stimulation,  strophanthus  tincture  is  given 
in  doses  of  two  or  three  minims  every  four  hours,  or  strophanthin, 
i/iooo  grain,  hypodermically,  every  four  hours.  In  extreme  decompen- 
sation in  mitral  stenosis,  with  auricular  fibrillation,  strophanthin  is 
given  hypodermically,  every  four  hours,  in  doses  of  1/500  grain,  or  even 
1/250  grain,  and  usually  morphine  sulphate  in  combination  with  it  in 
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doses  sufficient  to  alleviate  the  dyspnea  and  restlessness.  This  combi- 
nation of  strophanthin  and  morphine  has  given  the  author  the  best  re- 
sults which  he  has  been  able  to  obtain  in  this  class  of  cases.  After 
securing  compensation,  which  is  often  fragile,  it  may  be  necessary  to 
keep  up  the  administration  of  strophanthus  in  reduced  doses,  and  some- 
times of  the  morphine  also. 

In  conditions  of  chronic  myocardial  degeneration  with  loss  of  com- 
pensation, strophanthus  is  employed  when  strychnine  is  not  sufficient. 
Ambulant  cases  are  given  one  or  two  minims  of  the  tincture  every  four 
hours,  and  cases  confined  to  bed,  one  to  three  minims  every  four  hours. 
In  the  severe  cases  strophanthin  is  given  alone  or  with  morphine,  in  the 
manner  before  described.  The  superiority  of  strophanthus  over  digi- 
talis nowhere  appears  more  clearly  than  in  the  treatment  of  advanced 
chronic  myocardial  degeneration. 

In  conclusion,  the  author  desires  to  emphasize  this  point  in  the  use 
of  strophanthus :  that  it  should  be  used  in  the  right  doses,  which,  except 
when  used  for  emergencies,  or  after  establishment  of  tolerance,  seem  to 
be  much  smaller  than  those  which  have  been  generally  recommended ; 
for  it  is  only  by  using  it  in  the  right  doses  that  the  best  results  can  be 
obtained.  There  is  reason  to  suspect  that  when  given  in  excessive  doses, 
especially  if  long  continued,  it  can  injure  the  heart,  perhaps  more  than 
digitalis  does. 


THE  ADULT  THYMUS  AND  ITS  TWO  TYPES  OF 
DYSFUNCTION 

BY  GEORGE  HOWARD  HOXIE,  M.D., 

KANSAS  CITY,  MO. 

The  object  of  this  paper  is  to  show: 

1.  The  importance  of  the  thymus  in  endocrine  upsets. 

2.  The  two  types  of  disturbance  found  in  thymic  dysfunction. 

3.  The   localized  pathologic  conditions  in  the  thymic  area. 

The  thymus  is  a  small  mass  of  tissue  lying  in  the  anterior  medias- 
tinum. It  is  prominent  in  fetal  life  and  infancy,  and  during  that  time 
may  fill  out  the  space  between  the  trachea  and  the  sternum  and  extend 
out  well  toward  the  carotids.  In  adult  life  one  finds  normally  only 
shreds  of  tissue  hanging  down,  as  it  were,  from  the  level  of  the  jugu- 
lum  into  the  anterior  mediastinum.  These  shreds  in  the  living  subject 
look  like  strings  of  fat  and  measure  perhaps  a  half  centimeter  in  diame- 
ter and  two  to  four  centimeters  in  length.  They  may  lie  against  or 
behind  the  anterior  edges  of  the  pleurae;  or,  in  hyperplasia,  crowd  the 
pleurae  to  the  side. 

The  thymus  originates  from  the  third  branchial  pouches  in  early 
fetal  life,  and  the  two  lateral  halves  grow  forward  and  coalesce  in  the 
median  line  (in  the  third  fetal  month),  sometimes  retaining  a  connection 
with  the  thj^roid  above,  sometimes  retaining  the  connection  with  the 
fourth  metamere.  The  coalescence  in  the  median  line  is  not  complete, 
consequently  the  two  parts  develop  independently  and  one  lobe  may 
develop  out  of  proportion  to  the  other. 

They  reach  their  greatest  size  between  birth  and  2  years  of  age. 
Then  they  remain  more  or  less  stationary  until  puberty,  when  atrophy 
sets  in.  But  at  no  time  do  they  quite  disappear,  for  shreds  of  paren- 
chyma can  be  found  in  the  fatty  tissues  up  into  the  seventh  decade. 
Since  the  thymus  is  very  sensitive  to  starvation  and  emaciation,  it  has 
been  difficult  to  identify  this  tissue  in  the  ordinary  material  of  the  morgue 
and  dissecting  room.  Examples  of  the  normal  gland  should  be  looked 
for  only  in  the  robust  subjects  dying  from  traumatism  or  very  acute 
disorders. 

HISTOLOGY 

When  examining  normal  thymus  tissue  under  the  microscope  one 
notices  first  that  there  are  lighter  and  darker  areas,  the  diflference 
seeming  to  be  that  the  latter  contain  more  lymphoid  cells  or  lympho- 
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cytes.  These  areas  are  not  sharply  demarcated  but  seem  to  merge  into 
one  another.  Further  observation  reveals  a  netvv^ork  of  cells  of  the 
endothelial  type  among  which  the  small  round  cells  (or  lymphocytes) 
seem  congregated.  Here  and  there  one  notices  masses  of  distinct 
epithelial  cells  arranged  concentrically — forming  pearls,  the  so-called 
Hassall's  bodies  or  corpuscles.  Many  cells  have  large  bodies  staining 
with  eosin  and  reminding  one  of  plasma  cells. 

Thymus  tissue  is  differentiated  from  other  lymphatic  bodies  in  that 
it  has  a  decided  mixture  of  lymphatic  and  epithelial  elements,  whereas 
in  the  tonsils  and  adrenals,  the  epithelial  elements  are  sharply  separated 
from  the  lymphoid.  It  is  differentiated  from  the  lymph  nodes  in  that  it 
has  no  proliferation  centers,  no  border  sinus  in  the  cortex  and  only  the 
suggestion  of  a  connective  tissue  framework  (Matti). 

The  epithelial  elements,  the  so-called  reticulum  cells,  originate  in 
situ,  are  fixed,  and,  although  they  react  to  injuries,  are  relatively  sta- 
bile. The  lymphoid  elements  (the  so-called  thymus  lymphocytes)  are 
derived  from  cells  that  have  migrated  into  the  thymus  anlage.  They  are 
mobile  and  react  vigorously  in  childhood  to  insults.  In  adult  life  they 
are  usually  of  slight  importance.  They  vary  in  number  with  the  size 
of  the  body  and  also  with  its  health  and  nutrition.  The  activity  of  the 
eosinophiles  consists  in  storing  up  the  active  thymus  secretion.  That 
is,  they  are  possibly  the  carriers  of  the  hormone  action  of  the  gland. 
They  are  formed  from  the  large  reticulum  cells.  They  are,  therefore,  a 
functional  unit  with  the  reticulum  cells.  Hart  (Berlin)  believes  that 
the  epithelial  cells  represent  the  real  parenchyma  of  the  organ  and  on 
them  rests  its  activity.  Therefore,  the  lymphocytes  may  be  said  to 
represent  the  condition  of  the  body  as  a  whole,  and  the  epithelial  cells 
that  of  the  gland. 

Hammar  (quoted  by  Matti)  gives  the  weight  of  the  gland  as  set 
forth  in  the  accompanying  table.  It  is  important  to  note  that  the 
weight  of  the  parenchyma  does  not  parallel  that  of  the  whole  mass. 
These  figures,  of  course,  are  illustrative  rather  than  absolute,  particu- 
larly with  reference  to  adult  conditions:  for  it  is  only  of  late  years  that 
thymus  tissue  is  being  watched  out  for  and  studied  in  routine  post- 
mortems. 

If  we  accept  the  experimental  work  of  Klose  and  Matti  it  is  evident 
that  the  gland  has  to  do  with  calcium  metabolism  and  forms  a  unit  in 
the  complicated  interdependent  pluriglandular  system.  For  when  the 
gland  is  removed  in  puppies  one  finds  a  dystrophy  of  the  bones,  and  a 
hypertrophy  of  the  spleen  and  adrenals.  Since  it  atrophies  when  the  sex 
glands  begin  to  functionate,  we  infer  that  it  is  antagonistic  to  these 
glands. 
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HAMMAR'S  FIGURES  (MATTI) 

Age                                                                 Gross  Wt. 
New-born    13.26 

1-5   22.98 

6-10   26.10 

ii-is  37.52 

16-20   ." 25.58 

21-25    24.73 

26-35    19.87 

36-45    16.27 

46-55    12.87 

56-65    16.08 

66-75    6.00 

HYPERTROPHY  OF  THE  THYMUS 

"There  is  a  true  persistence  of  the  thymus  and  a  true  hyperplasia  of 
the  thymus,  with  which  there  appears  often,  perhaps  always,  not  merely 
a  hyperfunction  but  rather  a  dysfunction  of  the  gland.  They  are  the 
expression  and  some  part  of  the  phenomena  of  an  abnormal  constitution, 
of  a  disturbance  of  the  equilibrium  of  the  pluriglandular  endocrine  sys- 
tem, on  which  as  a  basis  various  disease-forms  may  develop.  From  the 
hyperplastic  thymus  a  toxic  influence  seems  to  be  exerted  on  the  heart. 
The  existence  of  a  true  status  lymphaticus  has  not  yet  been  proven  with 
certainty.  Rather  it  appears  as  if  the  swelling  of  the  lymphatic  appar- 
atus represents  a  tissue  reaction  that  is  dependent  upon  the  thymus  and 
which  can  show  itself  in  the  lymphoid  components  of  the  thymus  itself. 
Two  sharply  marked  histologic  types  stand  out:  the  so-called  medul- 
lary hyperplasia,  which  represents  a  primary  increase  of  the  specific 
organ  tissue;  and  a  hyperplasia  of  both  zones  in  nearly  normal  rela- 
tions, which  argues  for  a  secondary  increase  of  the  nonspecific  lymphoid 
elements  of  the  gland  in  a  (usually  primary)  hyperplastic  thymus." — 
Hart,  Vichows  Archiv,  Vol.  214,  p.  82. 

"Enlargement  of  the  thymus  gland  may,  in  some  cases,  produce  symp- 
toms and  physical  signs  closely  resembling  any  form  of  tumor  of  the 
anterior  mediastinum.  Such  a  condition  of  afifairs  is  rare,  owing  to  the 
fetal  character  of  the  gland,  but  it  has  occurred  in  quite  a  number  of 
cases.  The  causes  for  such  a  hypertrophy  are  not  clearly  known,  and 
the  treatment  is  equally  unsatisfactory,  while  the  diflferential  diagnosis 
of  this  condition  from  other  diseases  of  this  space  is  virtually  out  of 
the  question,  unless  percussion  gives  a  dulness  beginning  high  up  in 
the  neck  and  extending  without  a  break  down  along  the  chest  wall." — 
Hare,  Affections  of  the  Mediastinum,  1889,  page  147. 

The  symptoms  caused  by  hypertrophy  of  the  thymus  are  in  the  child 
largely  due  to  pressure.     In  the  adult,  on  the  other  hand,  the  symptoms 
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are  largely  due  to  the  chemical  products  of  the  reactivated  glands. 

In  the  child,  therefore,  we  find  a  dyspnea  of  the  obstructive  type,  with 
the  child  trjang  to  relieve  itself  by  tossing  about  and  bending  its  neck 
in  various  directions.  Such  a  dyspnea  occurs  frequently  in  the  course 
of  bacterial  infections,  particularly  those  in  which  the  throat  is  involved. 
There  is  the  sense  of  weight  on  the  upper  chest. 

In  the  adult,  on  the  other  hand,  the  complaint  is  chiefly  of  weakness; 
of  being  short  winded ;  of  being  unable  to  get  a  long  and  satisfying 
breath.  The  weakness  is  also  evidenced  in  the  abdominal  area  by  com- 
plaints of  flatulence,  constipation  and  loss  of  appetite.  The  muscles 
seem  fairly  strong,  but  the  patient  finds  himself  unable  to  use  them. 
Thus  even  walking  is  fatiguing. 

In  other  words  one  has  a  picture  of  the  conventional  myasthenia 
gravis  without  the  bulbar  symptoms. 

The  family  history  of  these  patients,  both  infantile  and  adult,  shows 
neurotic  stigmata.  Thus  a  child  in  my  practice  who  was  troubled  by 
dyspnea  in  every  attack  of  tonsillitis,  measles,  pertussis  or  similar  trouble, 
dyspnea  that  was  always  accompanied  by  the  submanubrial  dulness,  had 
a  father  who  was  aflflicted  with  a  psychopathic  disorder  so  pronounced 
as  to  necessitate  his  being  kept  in  an  asylum  for  some  time.  Again  the 
mother  of  another  patient,  an  adult,  had  Glenard's  disease.  Whether 
such  stigmata  have  any  material  force  in  the  thymic  disturbance  is  a 
question. 

In  the  child  the  finding  of  submanubrial  dulness  should  put  one  on 
guard.  One  should  examine  for  an  enlargement  of  the  bronchial  glands, 
especially  by  listening  for  an  increase  in  the  whispered  voice  along  the 
spine  down  to  the  level  of  the  scapular  spine  (d'Espine's  sign).  The 
extension  downward  of  the  normal  area  for  hearing  the  whispered  voice 
points  to  an  enlargement  of  the  bronchial  glands  rather  than  to  that  of 
the  thymus.  Anteriorly  one  is  apt  to  hear  a  stridor  over  the  manubrium 
from  the  compression  of  the  trachea,  if  the  thymus  is  enlarged.  This  is 
rarely  the  case  when  the  bronchial  glands  are  enlarged.  The  Roentgen 
ray  should  be  used  to  verify  the  findings  made  by  physical  examination, 
and  in  the  child  the  thymic  shadows  are  so  distinctive  that  little  doubt 
need  be  entertained  as  to  whether  the  gland  is  hypertrophied  or  not. 

In  the  adult  the  conditions  are  more  complicated.  We  must  distin- 
guish between  (a)  substernal  thyroid,  (b)  enlarged  aorta,  or  aneurysm, 
(c)  peribronchial  glands,  (d)  tumors  of  the  mediastinum,  and  (e)  reac- 
tivated thymus.  Simple  percussion  is  not  sufiicient  to  do  this.  The 
presence  of  d'Espine's  sign  would  generally  rule  out  thymic  hypertro- 
phy. Pulsation  and  thrills  would  also  rule  out  the  thymus.  But  this 
leaves  most  cases  in  doubt.  Therefore,  the  Roentgen  ray  must  be 
resorted  to.  The  fluoroscope  will  determine  whether  the  mass  moves 
with  the  act  of  swallowing,  thus  identifying  the  thyroid.     It  will  also 
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show  pulsation,  thus  identifying  arterial  tumors.  If  the  chest  be  viewed 
in  the  oblique  position  one  can  distinguish  bronchial  glands  from  the 
thymus — for  the  former  fill  up  the  clear  space  just  in  front  of  the  spine. 
The  fluoroscopic  views  should  be  verified  by  plates  taken  both  in  the 
anteroposterior  and  the  right  oblique  planes. 

The  microscopic  study  of  tissue  removed  at  operation  and  postmor- 
tem has  shown  two  general  types  or  conditions.  In  the  first,  we  find  the 
lymphatic  elements  predominating;  in  the  second,  the  epithelial.  The 
first  is  found  in  the  hyperplasia  of  childhood  and  in  the  hyperplasia 
accompanying  septic  or  toxic  disorders  in  the  adult.  The  epithelial  ele- 
ments predominate  wherever  the  history  shows  endocrine  upsets,  as  in 
the  reactivated  thymus  of  the  adult.  The  first  makes  itself  known 
chiefly  by  its  mechanical  influence;  the  second  by  its  chemical.  We 
illustrate  the  first  from  a  case  of  septic  abortion;  the  second  from  a 
case  of  myasthenia.  We  might  have  chosen  for  the  latter  equally  well 
a  case  of  Graves'  disease. 

The  treatment  in  the  child  is  that  of  removal  of  the  gland — or  its 
destruction  by  means  of  the  Roentgen  ray. 

In  the  adult  we  begin  with  the  employment  of  the  thyroid  and  sex 
glands  in  extract.  If  after  a  month's  trial — coupled,  of  course,  with  bed 
rest  and  general  treatment — no  results  are  obtained,  it  is  justifiable  to 
resort  to  excision,  or  at  least  to  heavy  therapeutic  doses  of  the  Roentgen 
ray. 

The  dose  of  the  thyroid  extract  varies  from  1/5  to  2  grains,  given  on 
an  empty  stomach,  at  least  30  minutes  before  eating. 

In  females  we  now  have  good  preparations  of  corpus  luteum  to  add 
to  the  thyroid.  In  males  we  are  not  so  fortunate,  but  now  and  then  can 
find  a  good  preparation  of  the  testicular  fluid.  Of  these  preparations 
the  dose  is  not  yet  well  fixed  and  needs  to  be  worked  out  in  each  case. 

'A  good  adjuvant  for  this  medicinal  treatment  is  arsenic  administered 
with  the  needle.  I  prefer  arsacetin  in  doses  of  i.o  to  2.0  c.c.  of  a  10 
per  cent,  solution.  Sodium  cacodylate  may  also  be  used  in  doses  of  3  to 
7  grains.     I  usually  administer  the  arsenic  every  third  day. 


EXPERIENCES   IN   RECONSTRUCTIVE   SURGERY   OF  THE 

EXTREMITIES 

BY  WAYNE  BABCOCK,  M.D.,  F.A.C.S. 

Surgeon  to  the   Samaritan,   Garretson,  and   American   Stomach  Hospitals, 

Philadelphia. 

In  1903,  on  assuming  charge  of  the  Surgical  Department  of  the 
Samaritan  Hospital,  we  were  impressed  by  the  large  number  of  primary 
amputations  performed  in  this  service  for  injuries  and  infections  of  the 
hand.  On  inquiry  it  was  found  that  there  was  a  time-honored  custom 
that  resident  physicians  were  permitted  to  have  all  amputations  that 
did  not  involve  tissues  above  the  wrist  or  ankle,  and  that  there  was 
an  active  rivalry  as  to  who  should  have  the  greatest  number  of  these 
amputations.  A  rule  was  passed  that  no  amputation  of  even  a  part  of 
the  finger  should  be  performed  without  the  explicit  direction  of  one  of 
the  chiefs  of  the  service.  As  a  result,  amputations  involving  the  hand, 
in  this  service,  have  become,  perhaps,  somev^^hat  rarer  than  amputations 
at  the  hip-joint,  and  there  has  been  developed  a  pride  as  to  the  amount 
of  tissue  saved  to  the  use  of  the  patient  rather  than  the  height  of  ampu- 
tations performed  by  the  resident  physicians. 

In  this  service  it  is  our  rule  to  consider  all  tissue  as  viable  until 
absolute  necrosis  is  proved.  Lack  of  primary  vascularity  after  the  in- 
jury is  not  considered  evidence  of  the  molecular  death  of  tissue,  and 
necrosis,  even  though  extensive,  in  most  cases  is  not  considered  an  indi- 
cation for  amputation. 

In  the  handling  of  injured  hands  and  feet  the  following  points 
deserve  consideration. 

I.  The  Determin.^tion  and  Maintenance  of  Viability  of  Tissue. 
— A  portion  of  the  hand  or  foot  which  is  cold,  without  sensation,  and 
which  does  not  bleed  on  incision,  may  yet,  under  proper  conditions, 
recover.  As  a  rule,  therefore,  the  part  is  placed  under  the  best  environ- 
ment for  the  restoration  of  function  until  evidence  of  putrefaction 
proves  that  there  is  no  hope  of  saving  the  tissue.  Tissue  that  is  partially 
viable  when  first  seen  may  be  destroyed  by  improper  handling,  especially 
in  the  first-aid  treatment.  For  crushing  and  lacerating  injuries,  primary 
sutures  should  not  be  attempted :  the  parts  should  be  cleansed,  arranged 
upon  a  splint,  and  protected  from  tension  or  irritants,  including  the 
stronger  antiseptics.  The  dressings  should  be  voluminous,  non-con- 
stricting, supportive,  and  continuously  wet;    and  only  after  the  circu- 
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lation  has  been  thoroughly  reestabHshed,  and  there  is  evidence  of  the 
complete  subsidence  of  any  primary  infection,  should  any  attempt  be 
made  to  unite  the  divided  tissues.  Not  only  should  the  injured  part  be 
put  at  rest,  but  if  the  injury  is  severe  the  patient  should  be  kept  in  bed 
until  all  primary  inflammatory  symptoms  have  subsided. 

It  is  important  to  remember  that  tissues  primarily  living  may  become 
necrotic  from  the  tension  resulting  from  secondary  swelling.  After  a 
violent  contusion  of  the  hand  or  foot,  the  chief  swelling  comes  from 
the  overlying  and  relatively  inelastic  skin.  One  should  determine,  then, 
immediately  after  injury  whether  the  secondary  swelling  will  probably 
be  such  that  the  skin  tension  will  arrest  the  blood  and  lymph  circulation 
in  the  part,  and,  if  such  seems  likely,  long  incisions  should  be  made 
through  the  skin  over  the  part  contused.  For  example,  for  a  crush  of 
the  forearm  an  anterior  and  posterior  incision  from  the  elbow  to  the 
wrist  or  fingers  may  be  made.  These  very  free  longitudinal  incisions 
will  often  prevent  secondary  destructive  necrosis  and  infection,  and  en- 
able the  part  to  be  saved.  The  three  following  outlines  of  cases  illus- 
trate the  value  of  these  methods  in  treatment: 

Case  I. — Illustrating  Harmfulness  of  Primary  Suturing.  Crushing 
injury  of  the  hand  from  the  fall  of  iron  casting  treated  by  painstaking 
sutures  of  muscles  and  tendons  and  careful  union  of  the  overlying  skin. 
Secondary  disorganizing  infection  extending  to  the  elbow  and  involving 
the  tendons  and  bone.  Final  recovery  without  amputation,  but  with  a 
seriously  crippled  and  almost  useless  hand. 

Case  II. — Illustrating  Value  of  Rest  and  Wet  Dressings  for  Pulpificd 
Hand.  Disorganizing  injury,  with  partial  pulpification  of  tissue  and  multi- 
ple compound  comminuted  fractures,  due  to  the  passage  of  the  hand 
between  heavy  cog-wheels.  Hand  considered  to  be  disorganized  and  not 
viable,  but  treated  by  absolute  rest,  freedom  from  tension,  and  constant 
wet  chloretone  dressings.  Healing  with  practically  no  suppuration  or 
loss  of  tissue,  and  moderate  deformity. 

Case  III. — Illustrating  Value  of  Free  Skin  Incisions  in  Terrific  Crush 
of  Forearm.  Disorganizing  crush  of  the  hand  and  forer.rm  from  being 
caught  between  the  bumpers  of  a  railroad  train.  Multiple  compound 
comminuted  fractures,  marked  primary  swelling,  and  great  tension  from 
blood  extravasation.  Treated  by  long  incisions  from  the  elbow  to  the 
wrist  or  fingers,  absolute  rest,  and  constant  wet  applications.  Loose 
fragments  of  bone  laid  in  place  and  not  removed.  Wide  separation  of 
divided  skin,  but  no  secondary  infection  or  loss  of  tissue.  Recovery 
with  a  slightly  bowed  but  very  strong  and  useful  hand  and  forearm. 

2.  Replacement  of  Amputated  Parts. — Portions  of  tissue  partially 
or  completely  detached  by  incised  wounds  may  be  replaced  and  lightly 
fixed  in  position  by  suture.  But  few  sutures  should  be  employed  to 
avoid  traumatism,  constriction,  or  interference  with  drainage.     If  there 
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is  an  associated  contusion  or  marked  laceration,  it  is  well  to  place  no 
sutures  through  the  skin,  but  simply  to  reafifix  the  part  by  a  few  fine 
sutures  of  chromic  catgut  or  similar  material,  uniting  the  deeper  muscu- 
lar or  aponeurotic  planes  only.  By  avoiding  skin  sutures  better  drain- 
age is  secured,  constriction  and  swelling  from  secondary  swelling  is 
largely  avoided,  and  there  is  a  much  better  chance  of  saving  the  part. 
This  is  well  illustrated  in  Case  IV. 

Case  IV, — Extensive  laceration  and  contusion  with  multiple  frac- 
tures of  the  hand  due  to  the  explosion  of  a  Fourth-of-July  bomb  in  the 
hanci.  Thumb  disarticulated  at  the  carpometacarpal  articulation  and 
hanging  by  a  narrow  strip  of  skin  with  intra-articular  fracture.  Thumb 
replaced,  fastened  in  position  by  sutures  through  the  muscular  tissues 
only,  skin  not  sutured,  continuous  wet  dressings.  Primary  union  with 
out  suppuration  or  necrosis,  with  restoration  of  a  somewhat  shortened 
but  useful  thumb,  having  only  slight  limitation  of  movement. 

3.  Rlvitalization  of  Tissue  by  a  New  Source  of  Blood  Supply. — 
With  certain  badly  crushed,  contused,  or  lacerated  wounds  of  the  hands 
or  feet  it  is  evident  that  a  part  has  been  cut  off  from  its  source  of  blood 
supply,  while  the  proximal  tissues  are  so  devitalized  as  to  prevent  the 
regeneration  of  new  blood-vessels  until  long  after  the  terminal  portion 
of  the  injured  member  has  undergone  necrosis.  In  such  cases  we  have 
endeavored  to  obtain  an  immediate  new  source  of  blood  supply  for  the 
preservation  and  rehabilitation  of  the  damaged  tissue  by  immediately 
burying  the  part  in  the  anterior  abdominal  wall  or  elsewhere.  To  aid 
the  process,  median  incisions  on  the  dorsal  and  palmar  surface  of  the 
fingers  are  made,  the  edges  of  skin  turned  back  and  held  apart  by 
sutures.  In  this  way  both  the  anterior  and  posterior  surfaces 
of  the  affected  fingers  present  wide,  skin-free  surfaces,  into  which,  after 
imbedding,  new  capillaries  may  at  once  sprout.  For  disorganizing  in- 
juries of  the  foot  wc  have  buried  the  mutilated  part  under  a  skin-flap 
raised  from  the  calf.  Of  the  four  cases  in  which  we  have  tried  this 
method,  in  three  we  were  able,  we  believe,  to  save  tissue  that  otherwise 
would  have  been  lost,  while  in  the  fourth  the  mangled  tissues 
of  the  hand  underwent  a  very  rapid  disintegration  and  digestion. 
Of  this  small  series,  although  we  imbedded  dirty  and  badly  mangled 
tissues  into  healthy  parts  of  the  body,  in  no  instance  did  any  serious 
infection  follow,  and  in  the  one  case  in  which  the  tissues  did  not  regen- 
erate the  necrosis  did  not  exceed  that  which  would  have  occurred  under 
other  forms  of  treatment. 

4.  Transplantation  of  Members  from  One  Per.son  to  Another  by 
A  Two-stage  Operation. — Our  experience  in  imbedding  devitalized  vas- 
cular tissue  in  a  healthy  area  has  suggested  the  feasibility  of  using  a 
similar  method  in  transplanting  a  finger,  thumb,  or  larger  part  of  the 
body  from  one  person  to  another.     The  plan  would  be  to  turn  back  lat- 
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eral  flaps  of  skin  sufficiently  broad  to  obtain  an  adequate  vascular 
anastomosis,  and  then  to  imbed  the  part  subcutaneously,  as  under  the  skin 
of  the  anterior  abdominal  wall  of  the  recipient.  At  the  same  time,  without 
completely  interrupting  the  circulation  in  the  transplant,  a  partial  affixation 
to  the  stump  should  be  made.  If  at  the  end  of  nine  to  twelve  days 
sufficient  vascular  anastomosis  were  found,  the  part  is  to  be  amputated 
from  the  donor,  and  at  once,  or  somewhat  later,  completely  affixed  to  the 
freshened  stump  of  the  recipient  without  being  removed  from  the 
anterior  abdominal  wall.  In  doing  this  second  operation  a  portion  of  the 
skin-flap  of  the  anterior  abdominal  wall  should  form  a  bridge  between 
the  transplant  and  stump,  to  supplement  the  vascular  anastomosis.  At 
the  end  of  ten  days  or  more,  at  a  third  operation,  the  vascular  attach- 
ments to  the  stump  having  been  proved,  the  grafted  part  and  the 
attached  overlying  abdominal  skin  are  separated,  the  final  plastic  recon- 
struction of  the  part  being  deferred  until  some  weeks  later,  when  firm 
union  has  taken  place.  A  somewhat  similar  and  successful  transplan- 
tation of  a  toe  to  the  nose  has  been  reported  from  Germany.  The 
toe  was  first  grafted  to  the  palm  of  the  hand,  later  amputated  from  the 
foot,  the  hand  then  fastened  to  the  face,  and  the  toe  so  sutured  as  to 
form  a  nose.  Finally,  the  toe  was  separated  from  the  hand  and  a  plastic 
operation  was  performed  to  improve  the  contour  of  the  new  nose.  In 
1893,  Dr.  Robert  Abbe  reported  a  request  from  a  man  who  had  lost 
his  hand  that  there  be  grafted  on  the  stump  a  hand  taken  from  a  convict, 
which  it  was  claimed  could  be  secured  without  special  difficulty.  As  a 
result  of  this  letter  Doctor  Abbe  recorded  some  early  experiments  that 
he  made  in  the  anastomosis  of  blo.od-vessels  by  using  glass  tubes.  Toes 
have  been  successfully  grafted  by  a  two-stage  operation  from  the  foot 
to  the  hand  for  the  replacement  of  fingers,  and  it  would  seem  quite  feas- 
ible, with  the  present  development  of  vascular  surgery,  aided  by  the 
method  of  temporary  implanting  the  amputated  part  subcutaneously,  to 
transplant  an  entire  hand  from  one  person  to  another.  In  visiting  some 
of  our  eleemosynary  institutions  one  is  struck  by  the  fact  that  there  are 
many  individuals  leading  a  vegetative  existence  with  good  hands  and 
good  feet,  but  without  brains  to  direct  them.  The  present  tendency  to 
efficiency  and  scientific  conservation  brings  up  the  question  as  to  the 
possible  wisdom  of  transplanting  fingers,  hands,  or  feet  from  those  who 
through  idiocy  or  other  mental  affliction  are  unable  to  use  them,  to  per- 
sons with  good  brains  who  could  make  use  of  the  transplanted  parts 
could  they  secure  them.  Such  a  procedure  might  enable  certain  helpless 
dependents  to  make  some  return  to  the  world  for  their  subsistence,  and 
make  amends  against  their  otherwise  absolutely  useless  lives. 

5.  Restoration  of  Parts  Apparently  Gangrenous  or  Dead. — A  fin- 
ger or  hand  may  appear  to  be  gangrenous  and  yet  the  necrotic  process 
may  be  limited  largely  to  the  external  tissue.     The  usual  plan  is  to 
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amputate  and  form  f.aps  from  sound  tissues,  completely  removing  the 
affected  part.  The  better  plan,  when  the  hand  is  involved,  is  to  care- 
fully investigate  the  alfected  area  to  see  if  there  is  not  a  core  of  living 
tissue  from  which  the  dead  tissue  may  be  removed.  By  retaining  every 
portion  of  living  tissue  and  by  using  skin-grafting  or  other  measures,  a 
mutilating  operation  may  be  avoided  and  a  much  better  functional 
result  obtained.    This  is  well  shown  in  the  following  case. 

Case  V. — Gangrene  of  the  finger,  seen  three  weeks  after  crush  in  a 
printing  press,  and  treatment  by  weak  solutions  of  carbolic  acid.  Am- 
putation, with  complete  removal  of  the  finger,  had  been  advised.  Gan- 
grenous tissue  removed,  and  denuded  phalanges  covered  by  Thiersch 
skin-grafts,  resulting  in  the  loss  of  but  the  terminal  phalanx. 

6.  Skin-grafting  and  Flap-transplantation, — With  certain  re- 
strictions flaps  of  skin  and  subcutaneous  tissue  may  be  transferred  from 
one  part  of  the  body  to  another  with  great  success.  The  base  of  the 
pedicle  should  be  sufficiently  broad  and  so  placed  as  to  assure  good 
nutrition,  and  the  transplant  should  not  be  so  compressed,  stretched,  or 
twisted  as  to  interfere  with  its  blood  supply.  The  part  to  be  grafted 
should  be  in  a  clean  and  healthy  condition,  preferably  covered  with 
healthy  granulations,  and  the  parts  should  be  sufficiently  supported  to 
prevent  undue  motion.  Granted  these  conditions,  the  flap,  as  a  rule, 
promptly  adheres,  and  when  the  pedicle  is  separated,  from  six  to  nine 
days  later,  all  of  its  attached  portions  have  an  abundant  blood  supply 
acquired  from  the  new  source.  Perhaps  the  most  frequent  example  of 
such  a  type  of  transference  is  that  to  the  hand.  Crushing  or  other  muti- 
lating injuries  or  burns  so  frequently  destroy  large  areas  of  the  hand 
that  extensive  grafting  is  desirable.  The  Thiersch  or  Reverdin.type  of 
graft  may  be  unsuited,  because  it  is  delicate  and  supplies  only  the 
upper  layers  of  the  epidermis.  The  thicker  Wolfe  grafts  we  have 
usually  found  unsuccessful,  unless  made  very  thin. 

In  selecting  a  pediculated  graft  the  character  of  skin  used  deserves 
consideration.  In  grafting  to  the  hand  the  abdominal  skin  is  most  avail- 
able. It  is  rather  thick  and  often  has  an  abundance  of  subcutaneous  fat, 
which  should  be  preserved  to  avoid  interference  with  the  nutrient  blood 
supply.  After  transference  the  subcutaneous  fat  may  prove  objection- 
able or  a  local  obesity  may  follow,  but  this  may  be  remedied  by  raising 
an  edge  of  the  adherent  flap  and  carefully  dissecting  out  sufficient 
fatty  tissue.  Where  denuded  tendons  or  open  joints  are  to  be  covered, 
the  fatty  tissue  is  desirable,  as  it  forms  a  mobile  elastic  layer  capable 
of  conversion  into  tendon  sheath  or  synovial  membrane. 

The  conventional  type  of  transference  of  skin-flap  from  the  abdomen 
to  the  hand  is  by  the  use  of  a  double-pedicled  vertical  flap. 
Before  placing  the  hand  in  position  the  flap  is  pulled  to  one 
side,  and  after  a  little  undermining  the  adjacent  skin-edges  are  united, 
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except  at  their  upper  and  lower  portions,  by  interrupted  sutures. 
A  gauze  pad  is  placed  between  the  line  of  union  and  the 
palm  of  the  hand.  After  the  flap  is  properly  fixed  by  non-constrict- 
ing silkworm-gut  sutures  a  voluminous  gauze  dressing  is  applied  and 
the  hand  and  arm  fixed  to  the  body  by  a  plaster  cast  containing  rein- 
forcing strips  of  metal.  Three  days  later  a  window  may  be  cut  through 
the  cast,  the  graft  inspected,  and  the  soiled  gauze  replaced  by  fresh 
material.  The  free  use  of  a  dusting  powder  composed  of  boracic  acid 
and  chloretone  is  of  some  value  in  preventing  decomposition  of  the 
wound  discharges.  At  times  the  projecting  thumb  interferes  with  the 
plan  of  the  graft,  and  for  certain  of  these  cases  I  devised  a  plan  by  which 
two  single-pedicled  grafts  are  employed.  The  adjacent  skin 
surfaces  slide  by  each  other,  enabling  an  immediate  closure  of 
the  abdominal  defect.  This  method,  however,  suggests  itself 
of  value  for  only  the  exceptional  case.  If  the  defect  be  upon  the 
palmar  surface  of  the  hand,  the  operations  described  are  not  avail- 
able, as  the  hand  can  not  well  be  placed  so  that  the  palmar  surface 
will  be  anterior.  In  such  a  case  the  imbedding  of  the  hand  in  a  flap 
upon  the  buttock  has  been  suggested.  La  Place  reports  that  his  patient 
found  the  position  of  the  arm  during  the  period  of  fixation  very  irk- 
some, although  the  transplant  was  very  successful.  More  convenient 
and  fairly  comfortable  to  the  patient  is  a  flap  taken  from  the  lumbar 
region,  which  we  have  successfully  employed. 

For  some  years,  however,  in  grafting  to  the  hand  or  forearm,  we 
have  only  used  skin-flaps  taken  from  the  anterior  abdominal  wall. 
Using  a  single-pedicled  flap  attached  above,  the  transplant  may  con- 
veniently be  made  to  either  the  palmar  or  dorsal  surface  of  the  forearm 
or  hand.  From  the  anterior  abdominal  wall  one  can  secure  the  largest 
and  thickest  flaps,  and  we  have  devised  methods  for  the  closure  of  the 
defect  left  after  removal  of  the  flap. 

For  the  foot,  ankle,  or  leg  we  obtain  flaps  from  the  opposite  calf. 
or,  if  large,  from  the  opposite  thigh. 

illustrative  cases 

Restoration  of  Function  of  Thumb  After  Fourteen  Years. — 
Miss  X.,  age  eighteen  years.  When  four  years  of  age  patient's  clothing 
ignited  from  a  stove  and  she  was  severely  burned  about  the  neck,  lower 
face,  body,  and  left  hand.  From  the  cicatricial  contraction  the  thumb 
of  the  left  hand  was  pulled  up  against  the  wrist,  where  it  remained  until 
the  patient  was  fourteen  years  of  age.  The  thumb  was  entirely  useless, 
could  not  be  moved,  and  the  metacarpo-phalangeal  joint  was  distorted 
by  the  abnormal  position.  When  the  patient  was  fourteen  years  of 
age  the  cicatricial  tissue  was  divided  and  the  thumb  straightened.  After 
this  operation,  from  the  process  of  cicatrization  the  thumb  was  rapidly 
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pulled  back  to  the  old  position,  and  the  deformity,  if  anything,  was  in- 
creased. The  patient  was  first  seen  when  she  was  about  eighteen 
years  of  age.  Under  ether,  the  thumb  was  straightened  with  diffi- 
culty after  dividing  a  large  quantity  of  cicatricial  tissue.  A  flap  of 
skin  with  the  pedicle  near  the  wrist  was  raised  from  the  dorsal  surface 
of  the  hand  between  the  first  and  second  metacarpal  bones.  This  was 
slid  around  in  front  of  the  thumb  and  was  used  to  cover  the  large  area 
formed  by  dividing  and  removing  the  cicatrix.  To  complete  the  closure 
of  the  denuded  area  and  to  add  an  opposing  line  of  cicatricial  traction,  a 
flap  was  also  raised  from  the  palm  and  slid  outward  to  join  that  taken 
from  the  back  of  the  hand.  This  tended  to  produce  tension  away  from 
the  wrist.  There  was  slight  necrosis  of  the  apex  of  the  dorsal  flap  only, 
and  no  tendency  for  the  deformity  to  be  reproduced.  Although  the  first 
joint  of  the  thumb  is  the  seat  of  fibrous  ankylosis,  and  the  outer  surface 
of  the  last  phalanx  is  somewhat  flattened  and  deformed  from  the  pro- 
longed pressure  against  the  wrist,  the  functional  result  is  entirely  satis- 
factory. 

Crush  and  Burn  of  Dorsum  of  Hand — Articulations  Opened  and 
Infected,  Bone  Denuded — Successful  Transplant  from  Abdominal 
Wall. — Miss  X.,  age  twenty-one,  laundress.  While  attempting  to  ap- 
ply a  felt  cover  to  a  mangle  the  roller  moved,  pulling  the  patient's  hand 
in  the  machine.  The  back  of  the  hand,  being  against  the  hot  roller  for 
a  number  of  minutes  until  the  machinery  could  be  reversed,  was  seri- 
ously burned,  so  that  the  finger-nails  exfoliated  and  nearly  all  the  joints 
and  the  posterior  surfaces  of  the  bones  of  the  fingers  were  exposed. 
Practically  all  of  the  soft  tissue  on  the  back  of  the  fingers  was 
destroyed,  and  as  pus  began  to  form  in  the  open  joints  the  denuded  areas 
of  bone  were  trimmed  oflf  with  a  burr,  the  wound  was  carefully  cleansed, 
and  the  hand  imbedded  under  a  vertical,  double-pedicled  abdominal 
flap,  April  15,  1905.  Ten  days  later  the  pedicles  were  separated.  The 
patient  left  the  hospital  19  days  after  admission  with  joint  function 
largely  preserved. 

Small,  horn-like  thickenings  at  the  ends  of  the  fingers  remain  as  rem- 
nants of  the  nails  and  the  index-  and  little  fingers.  Some  webbing  of 
the  fingers  due  to  the  imperfect  division  of  the  flap  is  present.  The 
patient  married,  and  considers  secondary  contouring  operations  un- 
necessary. 

Partial  Crush  of  Hand — Treated  by  Skin  and  Tendon  Plastics. 
Mabel,  age  fifteen,  mill  girl.  On  October  29,  1906,  the  patient  caught 
her  left  hand  in  the  gears  of  a  roving  frame  in  a  worsted  mill,  badly 
crushing  and  lacerating  the  little  finger,  and  to  some  degree  the  ring 
finger.  She  was  taken  to  the  hospital,  where  amputation  was  advised, 
but  refused.     As  the  crushed  finger  healed,  cicatricial  tissue  pulled  the 
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little  and  ring  finger  down  against  the  palm  of  the  hand.  An  operation 
was  done,  consisting  of  simple  division  of  the  cicatricial  tissue.  This 
was  promptly  followed  by  recurrence  of  the  deformity.  The  patient 
was  referred  by  Doctor  Ridpath  in  January,  1907.  A  long  flap,  with  its 
base  upward,  was  taken  from  the  posterior  ulnar  surface  of  the  hand, 
the  palmar  cicatricial  tissue  divided  and  excised,  and  the  flap  swung  to 
the  front  of  the  hand  to  cover  the  area.  There  was  some  necrosis  of 
the  distal  part  of  the  flap,  and  a  slight  flexion  of  the  finger  persisted. 

On  April  7,  1907,  the  patient  was  readmitted  to  the  Samaritan  Hos- 
pital. The  finger  at  this  time  could  not  be  properly  flexed,  and  a  plastic 
operation,  to  free  and  lengthen  the  tendons  and  to  secure  more  mobile 
skin  over  the  palmar  surfaces  of  the  little  finger,  was  performed.  The 
patient  remained  in  the  hospital  but  one  day.  The  patient  was  seen 
December  4,  1910,  and  almost  perfect  functional  restoration  found. 

Crush  of  Hand,  with  Loss  of  Tendinous  Tissue,  Bony  Deformity,. 
AND    Ununited    Fracture — Skin,     Bone,     and     Tendon     Plastics. — 

Charles  ,  age  twenty-four,  machinist.     On  May  29,  1908,  his  right 

hand  was  caught  between  two  pieces  of  a  steel  planer  working  at  forty 
horsepower.  The  metal  pieces  approximated  to  within  one-half  inch. 
The  skin  of  dorsum  of  hand  was  lacerated,  with  compound  comminuted 
fractures  of  third  and  fourth  metacarpal  bones.  Metacarpo-phalangeal 
joint  of  thumb  opened.  Extensor  tendons  of  index-finger  and  ring 
fingers  divided  and  lacerated.  Treated  by  replacement  of  bone-frag- 
ments and  suture  of  skin  and  tendons.  Suppuration  followed  and 
gauze  drainage  was  used  for  two  months.  After  healing,  patient  could 
not  close  fingers,  although  there  was  slight  flexion  of  terminal  phalanges. 
The  stiff  joint  of  thumb  improved  under  massage. 

First  seen  September,  1908.  Operation. — Tendons  isolated  from  bone 
and  skin,  lengthened  by  splitting,  united  and  insulated  by  fat.  Callous 
thickening  of  metacarpals  removed.  Good  union  of  soft  tissues  followed, 
but  the  bone  did  not  unite.  On  February  14,  1910,  movement  had  im- 
proved, and  at  third  operation  the  callous  was  resected  and  an  ivory  peg 
inserted  in  the  second  ununited  metacarpal.  In  December,  1910,  the 
patient  was  found  to  be  working  daily,  with  good  use  of  hand.  There 
was  no  residual  tenderness.  There  is  shght  deformity  and  fair  joint 
movement.  A  residual  deformity  of  the  proximal  joint  of  the  index- 
finger  prevents  full  flexion. 

Deformity  of  Right  Hand  Following  Severe  Burn  and  Crushing. 
— Case  XIV:  Caroline  P.,  aged  fourteen.  In  1912  the  patient's  right  hand 
was  drawn  into  a  mangle  and'  burned  and  crushed  nearly  to  the  elbow. 
One  year  later,  on  admission  to  the  Samaritan  Hospital,  a  marked  con- 
traction of  the  extensor  muscles  was  found,  with  bony  ankylosis  of  the 
second  joints  of  the  index,  middle,  and  ring  fingers,  and  extensive 
doral  cicatrix. 
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Operation,  December  8,  1913.  Arthroplasties.  Flaps  of  fat  used  to  line 
joints  of  second  and  third  fingers.  Cicatrix  excised  and  dorsum  of  hand 
covered  by  a  large,  single-pedicled  flap  from  abdomen.  Eight  days  later 
the  flap  was  separated  and  the  abdominal  defect  closed.  Seventeen  days 
later  the  transferred  flap  was  partially  contoured,  and  later  the  fat  was 
excised  and  the  fingers  contoured. 

Flap-transplants  from  Back  and  Abdomen  to  Correct  Cicatricial 
Contraction  of  the  Palm  of  the  Hand. — Margaret,  age  twenty-two, 
laundress.  In  August,  1906,  the  patient's  hand  was  caught  in  the  roller 
of  the  mangle,  crushing  and  severely  burning  the  hand.  The  patient 
was  under  the  care  of  a  physician  for  about  six  months  before  healing 
occurred.  As  a  result  of  the  contraction  of  the  large  palmar  scar  the 
fingers  and  thumb  were  so  pulled  together  as  to  render  the  hand  nearly 
useless.  The  patient  entered  the  Samaritan  Hospital,  June  7, 
1917.  lender  narcotic  anesthesia  the  cicatricial  tissue  was  dissected 
from  the  palm  of  the  hand  and  two  vertical  incisions  made  over  the 
left  loin,  the  skin  raised,  and  the  hand  passed  behind  the  back  and 
slipped  under  the  flap.  The  pedicles  of  the  flap  were  divided  on  the 
tenth  day  and  the  patient  discharged  on  the  thirteenth  day.  The  graft- 
ing was  successful. 

The  patient  was  readmitted  to  the  Samaritan  Hospital,  October  2, 
1907,  and  the  portion  of  flap  which  formed  bridges  between  the  fingers, 
divided,  and  by  the  aid  of  plastic  displacement  of  the  adjacent  skin 
the  condition  of  the  hand  improved.  The  patient  was  discharged  on  the 
thirteenth  day. 

The  patient  was  again  adm.itted  to  the  Samaritan  Hospital,  Novem- 
ber I,  1908.  The  lumbar  flap  was  not  of  sufficient  size  to  permit  com- 
plete extension  of  the  fingers,  and  especially  did  not  give  sufficient 
tissue  between  the  thumb  and  index  finger.  A  single-pedicled  abdom- 
inal flap  was  then  raised  from  the  upper  left  abdominal  quadrant,  the 
cicatricial  tissue  removed,  and  the  flap,  with  its  base  uppermost,  accu- 
rately sutured  over  the  palm  of  the  hand  just  above  the  previous  dorsal 
flap.  The  patient  sat  up  on  a  back-rest  on  the  second  day,  was  out  of 
bed  on  the  third  day,  and  the  graft  was  separated  and  by  further  plastic 
procedure  arranged  in  position  on  the  eleventh  day.  Five  days  later 
the  patient  was  discharged  from  the  hospital.  After  this  operation  the 
patient  was  able  to  use  the  fingers  and  thumb  fairly  well,  and  continued 
her  work  as  laundress  for  over  a  year.  A  progressive  deposit  of  fat 
under  the  abdominal  flap  formed  an  undesirable  pillow-like  protrusion, 
and  for  this  the  patient  was  readmitted  to  the  Samaritan  Hospital  in 
November,  1910,  the  edge  of  the  flap  raised,  and  the  excess  of  fat  re- 
moved. At  the  same  time  further  plastic  procedures  were  undertaken 
to  reduce  the  webbing  of  the  fingers.     No  necrosis  or  infection  occurred 
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in  the  flap  after  any  of  these  procedures.  All  the  fingers  and  the  thumb 
can  be  freely  moved,  except  the  intermediate  joints  of  the  index-finger. 

Volkmann's  Contkactio:  of  Hand  and  Forearm  Following  Pro- 
longed Use  of  Splints — P'lap-transplantation  from  Abdomen,  with 
Improvement. — John  .  Fracture  of  left  arm  in  1909  treated  by  ap- 
plication of  anterior  and  posterior  splints  for  almost  one  year.  Ulcera- 
tion and  Volkmann's  contraction,  with  loss  of  skin,  muscles,  and  ten- 
dons on  anterior  surface  of  forearm.  Operation  on  back  of  wrist  with 
slight  result.  First  seen  January,  1910.  February  13,  1910 — Trans- 
plantation of  quadrilateral  flap  to  forearm  and  hand,  after  removal  of 
much   cicatricial  tissue.     Marked   improvement. 

Crush  of  Foot  Under  Car — Restoration  of  Weight-bearing  Sole 

from  Opposite  Calf. — William ,  age  twenty-five,  brakeman.     On 

August  2,  1907,  while  standing  on  a  box-car,  was  struck  by  a  bridge  and 
fell  to  the  ground,  striking  on  his  head  and  right  shoulder.  The  wheel 
of  the  last  truck  passed  over  his  right  foot,  crushing  the  bones  and 
lacerating  almost  the  entire  dorsum,  crushing  ofif  the  greater  part  of  the 
sole  back  of  the  ball  of  the  great  toe.  The  lacerations  extended  on  to 
the  dorsum  of  the  great  toe,  two  inches  above  the  internal  malleolus, 
and  on  the  outer  side  to  the  lower  border  and  anterior  surface  of  the 
external  malleolus.  After  four  or  five  weeks  much  of  the  dead  tissue 
had  been  cut  away  and  Thiersch's  grafts  from  the  thigh  of  the  same 
leg  were  applied  under  spinal  anesthesia.  These  grafts  united  success- 
fully, but  in  February,  1908,  as  the  lower  part  of  the  os  calcis  formed 
a  keel-like  ridge  over  which  the  skin  was  continuously  ulcerated,  the 
ragged  bone  was  removed,  the  area  denuded,  and  a  pediculated  flap 
covering  the  heel  and  half  sole  applied  by  partially  imbedding  the  foot 
under  the  skin  of  the  calf  of  the  opposite  leg.  One  week  later  the 
pedicle  of  the  flap  was  divided  and  the  foot  separated,  the  denuded  area 
of  the  calf  being  covered  by  Thiersch  grafts.  One  year  after  injury 
the  patient  could  walk  without  crutches,  and  two  months  later  he 
resumed  his  occupation.  The  patient  can  flex  and  extend  all  his  toes. 
There  is  no  inconvenience  from  the  opposite  calf. 

Deformity  of  Foot  from  Deep  Burns  and  Cicatricial  Contrac- 
tion. Flap  Transplantations  from  Opposite  Leg. — Case  XIII:  William 
R.,  aged  twenty-six.  When  ten  years  old  patient  stepped  in  hot  cin- 
ders, deeply  burning  the  right  foot  and  leg.  The  toes  were  almost 
entirely  destroyed,  and  ten  years  were  required  for  healing.  When 
twenty-four  years  of  age  the  foot  was  again  burned,  and  the  dense 
cicatrix  refused  to  heal.  Two  years  later  (September,  1912)  the  patient 
was  admitted  to  the  Samaritan  Hospital,  the  large,  ulcerated  scar  par- 
tially excised,  and  the  foot  successfully  imbedded  under  a  flap  taken 
from  the  left  calf.     At  this  time  additional  grafting  by  Wolf's  method 
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failed.  A  later  attempt  with  Thiersch  grafts  having  failed,  seven  months 
later  a  successful  flap  transplantation  from  the  left  thigh  to  the  outer 
side  of  the  heel  was  done. 

Six  months  later,  it  having  been  found  that  a  small  ulcer  on  the 
foot  was  a  Marjolin's  ulcer,  and  that  there  was  carcinomatous  meta- 
stasis in  the  pelvis,  an  interilio-abdominal  amputation  was  performed. 
The  patient  resumed  work,  but  later  developed  other  metastasis  and 
died. 


INSTRUMENTS  OF  PRECISION  FOR  THE  PERCY  TREAT- 
MENT OF  UTERINE  AND  OTHER  CANCER 

A.  The  Electropyrometric  Heater 

B.  The  Distensible  Hydrothermotaxic  Heater 

BY  A.  ERNEST  GALLANT,  M.D. 

AND 

L.  HOWARD  MOSS,  M.D., 

NEW   YORK; 

PROF.  LOUIS  BLISS  and  E.  N.  LIGHTI^OOT, 

WASHINGTON,    D.     C.  NEW     YORK. 

The  purpose  of  this  communication  is  to  present  for  your  inspection 
and  consideration  two  newly  designed  instruments  for  the  accurate 
application  of  a  low  degree  of  heat  (Percy's  method)  for  the  devitali- 
zation and  destruction  of  cancer  involving  the  uterus  and  vagina,  the 
alimentary  tract  and  other  cavities. 

It  is  to  J.  C.  Percy^  of  Galesburg,  111.,  that  we  owe  a  debt,  as  the 
first  to  apply,  in  a  curative  way,  the  well  established  principle  that  the 
continuous  application  of  a  relatively  low  degree  of  heat,  43°  to  46°  C, 
when  delivered  directly  into  the  cancer  mass,  for  from  20  to  60  minutes, 
will  cause  a  disintegration  and  destruction  of  the  malignant  tissues  to 
a  depth  of  from  two  to  three  or  more  inches  outside  the  point  where  the 
heat  is  applied,  and  that  without  injury  to  any  of  the  contiguous 
healthy  structures. 

In  thus  applying  heat  Percy  made  use  of  an  electrically  heated 
plumber's  soldering  iron,  the  copper  heads  being  modified  in  shape  to 
resemble  the  tips  of  a  Paquelin  cautery. 

When  we  take  into  consideration  the  facts  that  most  of  Percy's 
patient's  were  "of  the  utterly  inoperable  cases,  the  kind  with  100  per 
cent,  mortality,"-  with  some  alive  after  two,  three,  four,  and  even 
seven  years,  we  must  admit  that  the  method  has  a  definite  place  in  the 
treatment  of  uterine  and  vaginal  cancer.  In  brief,  Percy's  technique 
is:  (i)  Open  the  abdomen.  (2)  Use  a  low  degree  of  heat.  (3)  Pass 
the  heating  head  through  the  cervix  to  the  fundus ;  keep  it  in  one  posi- 
tion until  the  whole  mass  contiguous  to  the  heating  iron  is  made  so 
hot  that  it  cannot  be  held  longer  in  the  surgeon's  hand  when  incased 
in  a  medium  weight  rubber  glove.  (4)  Apply  the  heat  until  all  the 
structures  that  were  fixed  at  the  beginning  of  the  application  are  freely 
movable. 
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After  witnessing-  Percy  demonstrate  his  method  at  the  General 
Memorial  Hospital,  and  listening  to  his  paper^  before  the  Academy  of 
Medicine,    New   York,   April    15,    1915,   and    a   careful   consideration   of 


Fig.  I. — ^Electropyrometric  heater:  i,  heating  switch;  2,  rheostat;  3,  fuse;  4, 
resistance  lamp;  5,  test  switch;  6,  galvanometer  "tell-tale";  7,  temperature  setting 
liandle  and  scale ;  8,  galvanometer  button ;  9,  copper  heating  head. 

his  techni(|iie,  one  could  not  but  be  impressed  by  (a)  the  absolute  sin- 
cerity of  the  operator;  and  (b)  the  possibility  of  rendering  the  immo- 
bile uterus  freely  movable,  and  that  without  any  apparent  depressing 
effect  on  the  patients  at  the  close  of  about  an  hour's  application  in 
each  case. 

After  some  months  of  study  and  fruitless  efforts,  my  associate.  Dr. 
L.  Howard  Moss,  was  successful  in  interesting,  from  a  humanitarian 
standpoint,  the  generous  services  of  Professor  Louis  Bliss,  of  Washing- 
ton, D.  C,  who,  from  our  crude  drawings,  developed  the  pyrometric 
heater  herewith  shown  you,  and  formerly  presented*  to  the  Medical 
Association  of  the  Greater  City  of  New  York,  June  15,  1916,  which  has 
been  named  the  "Electro  pyrometric  heater,"  and  offers  the  following 
special  features  (Fig.  i): 

1.  For  heat  localization  a  specially  designed  lieating  coil  placed  in 
the  Yz  X  2-inch  copper  head  wherein  all  the  heat  is  generated  and  local- 
ized within  the  cancer  mass,  the  handle  remaining  cool, 

2.  Introduction  through  an  ordinary  bivalve  speculum  has  'been 
made  easy,  as  the  head  has  been  united  with  the  handle  at  an  angle 
similar  to  that  of  an  uterine  sound. 

3.  Heat  measurement  has  been  accomplished  by  inserting  in  the 
head  the  wires  of  a  thermocouple  that  registers  the  actual  degree  of 
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heat  generated  in  the  head,  which  can  be  adjusted  to  any  temperature 
between  ioo°  and  200°  F. 

4.  Heat  control  is  obtained  by  "setting"  the  regulator  at  the  desired 
temperature,  turning  the  rheostat  and  pressure  on  the  "tell-tale"  which 
will  indicate  if  the  heat  being  delivered  in  the  head  is  above  or  below 
the  desired  degree. 

5.  Heat  safety  is  insured  by  a  very  delicate  fuse  protecting  the 
patient  and  instrument  from  short  circuiting. 

6.  Heat  dissemination  can  be  facilitated  in  the  enlarging  cavity,  as 
the  treatment  progresses,  by  slipping  over  the  head  metal  caps  ^4  and 
I  inch  in  diameter. 

7.  Heat  radiation — From  our  limited  experience  in  one  human  pa- 
tient, and  numerous  experiments  with  animal  and  vegetable  tissues,  we 
find  that  owing  to  the  rapid  distribution  of  heat  from  the  considerable 
area  of  the  surface  of  the  head,  there  is  a  difiference  between  the  inter- 
nal and  external  temperatures  of  from  15°  to  20°  F. 

The  following  is  the  report  of  a  case  of  inoperable  epithelioma  of 
the  cervix,  uterus  and  broad  ligaments,  treated  by  the  pyrometric 
heater : 

Mrs.  C ,  aged  47,  multipara,  last  menses  four  years  ago.     For  the  last  nine 

months  has  had  a  bloody  vaginal  discharge,  with  a  very  bad  odor ;  alternating  consti- 
pation and  diarrhea;  dysuria.  "The  pain  is  wearing  her  out."  She  had  made 
arrangements  to  enter  a  home  for  incurables,  but  learning  of  the  "heat"  treatment, 
entered  the  service  of  Dr.  N.  C.  Goodwin,  at  the  Jamaica  Hospital,  who  made  a 
cystoscopic  examination  and  found  disseminated  ulceration  of  the  vesical  base. 
Examination  showed  that  the  cervix  had  been  removed,  leaving  an  inverted  cone 
leading  into  the  uterine  cavity,  but  2  inches  to  the  fundus,  and  the  whole  firmly 
fixed  by  the  thickened  broad  ligaments  out  to  the  pelvic  walls. 

Jan.  3,  1917. — The  first  "heating"  lasted  an  hour,  with  the  galvanometer  "set" 
at  138  F.,  and  the  heat  developed  in  the  uterus  at  106°  to  108°  F.  One  hour  prior  to 
the  treatment  a  hypodermic  injection  of  morphine,  gr.  %,  hyoscine,  gr.  i/ioo,  and 
cactin,  gr.  1/67.  At  first  she  was  a  little  nervous,  but  dozed  from  time  to  time, 
occasionally  complaining  of  backache,  which  she  attributed  to  the  lithotomy  position. 
The  application  was  made  through  an  ordinary  Graves'  bivalve  speculum.  During 
the  following  week  she  lost  considerable  blood,  but  the  vaginal  odor  was  much  less 
evident.  Jan.  17. — The  vault  presented  a  craterlike  appearance.  The  heating  lasted 
one  hour,  at  the  same  temperature  as  before,  and  during  the  next  three  weeks  the 
bleeding  stopped,  the  odor  was  no  longer  obnoxious,  pain  lessened,  the  appetite  and 
sleep  were  markedly  improved,  and  she  sat  up  almost  daily.  No  morphine  was  given 
for  pain  after  the  first  treatment,  but  she  was  very  homesick  for  her  children.  Feb. 
3. — The  excavation  has  nearly  doubled  in  size,  the  edges  of  the  vaginal  vault  came 
together  when  the  speculum  was  removed,  and  we  felt  greatly  encouraged  at  what 
was  being  accomplished.  The  third  heating  of  one  hour  was  given,  but  a  few  days 
later  her  friends  (?)  took  her  from  the  hospital  to  the  home  for  incurables,  though  it 
was  evident  to  all  who  saw  her  that  she  was  improving  in  every  way.  We  have  no 
opportunity  to  follow  up  the  case. 

However,  we  had  learned  (a)  that  a  temperature  as  low  as  108°  F. 
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would  and  did  devitalize  cancer  tissue;  (b)  that  it  would  stop  hemor- 
rhage and  odor,  and  lessen  pain;  (c)  that  it  was  followed  by  absorp- 
tion and  temperature;  (d)  that  the  patient's  condition  improved  in 
every  respect:  and  (e)  that  with  the  pyrometric  heater  the  heating 
could  be  made  without  anesthesia,  through  a  bivalve  speculum,  without 
opening  the  abdomen :  and  last,  but  not  least,  that  though  our  instru- 
ment was  built  to  develop  140"  F.  in  the  heating  head,  it  would  have  to 
be  changed  to  attain  a  much  higher  temperature ;  and  that  only  experi- 


FiG.  2. — The  distensible  hydrothermotaxic  heater:  i.  water  pan;  2,  heat  regulating 
switch;  3,  motor  driven  pump;  4,  double  current  applicator  enclosed  in  a  rubber  bag; 
5,  glass  tube,  enclosing  thermometer  6. 


ence  can  demonstrate  just  what  the  temperature  will  have  to  be  to 
deliver  120°  F.  (or  higher)  into  the  tissues,  the  degree  which  Percy 
seems  to  imply  is  necessary  to  penetrate  deeply  into  the  tissues,  and 
destroy  the  whole  of  the  pelvic  neoplasm. 

We  can  but  feel  that  with  the  right  degree  of  heat,  applied  through 
the  pyrometric  heater,  the  local  destruction  of  cancer  can  be  effected. 

While  the  pyrometric  heater  was  in  course  of  construction,  I  became 
obsessed  with  the  idea  that  the  use  of  hot  water  as  a  heat  conductor 
might  afford  several  advantages,  and,  through  the  untiring  efforts  of 
Mr.  E.  N.  Lightfoot,  herewith  we  present,  for  the  first  time,  the  result 
of  the  past  two  years'  work,  which  has  been  christened  (Fig.  2)  "The 
distensible  hydrothermotaxic  heater,"  the  components  of  which  are : 

A  water  heating  system  consisting  of  a  pan  (i)  holding  about  a 
quart  of  water,  under  which  are  fastened  electric  elements  for  heating 
the  water;  and  (2)  a  heat  regulating  switch  which  controls  the  cur- 
rent and  the  temperature  of  the  water. 

A  pumping  or  circulating  system — The  heated  water  from  the  pan 
is  forced  by  a  motor-driven  pump  (3)  through  tubing  and  the  double- 
current  applicator  handle,  filling  and  distending  the  rubber  bag  (4)  and 
returning  through  the  handle,  follows  the  tubing  back  to  the  water 
pan.  The  pumping  and  heating  are  accomplished  by  the  same  no  to 
120-volt,  direct  or  alternating  street  current. 
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The  heat  regulation  can  be  accomplished  (a)  by  increasing  the 
electric  current  to  the  water  pan;  (b)  by  speeding  up  the  pump  and 
accelerating  the  flow  of  water  through  the  applicator,  or  (c)  by  com- 
bining these  two  methods. 

Heat  Determination — Borrowing  the  ingenious  idea  from  J.  J. 
Tate^  a  glass  tube  (5)  inclosing  a  thermometer  (6)  has  been  connected 
up  with  the  tubing  before  the  water  enters  the  handle  of  the  applicator, 
and  as  it  surrounds  the  thermometer  in  the  glass  tube,  it  permits  the 
operator  to  see  the  exact  temperature  of  the  water  as  it  enters  (or 
leaves)  the  applicator. 

For  determining  the  degree  of  heat  being  delivered  to  the  tissues  a 
curved  thermometer  is  placed  between  the  tissues  and  the  bag  within 
the  mass,  and  the  reading  will  show  the  heat  being  delivered  to  the  tis- 
sues at  the  point  of  contact. 

Advantages  of  the  water  distended  applicator  for  the  application  of 
water-borne  heat  in  the  treatment  of  cancer — The  novel  and  most  im- 
portant feature  of  this  apparatus  is  the  dissemination  of  water-borne 
heat,  through  a  distensible  rubber  bag,  a  method  which  we  believe 
offers  the  following  practical  advantages: 

1.  Insertion — With  the  rubber  bag  collapsed  the  applicator  can  be 
easily  introduced  into  a  moderately  dilated  cervical  canal,  or  through 
a  stricture  of  the  esophagus,  pylorus,  or  any  other  portion  of  the  ali- 
mentary canal  (after  opening  the  gut). 

2.  Adaptability — Under  the  internal  pressure  of  the  pump-driven 
water  the  bag  will  distend  and  adjust  its  size  and  shape  to  every  nook 
and  corner  of  any  canal,  cavity  or  excavation. 

3.  Dissemination — As  water  is  the  best  heat  conductor,  and  the  thin- 
walled  rubber  bag  in  actual  contact  with  the  tissues,  we  have  the  most 
favorable  conditions  for  the  uniform  dissemination  and  the  deepest 
penetration  of  the  necessary  degree  of  heat,  throughout  the  widest 
possible  area,  and  for  securing  the  greatest  disintegration  and  destruc- 
tion of  the  malignant  structures. 

4.  The  technique  is  of  the  simplest,  requiring  only  a  bivalve  or  Fer- 
guson speculum;  the  introduction  of  the  collapsed  applicator;  the  rais- 
ing of  the  water  to  the  required  temperature;  the  adjustment  of  the 
pumping  to  the  necessary  speed ;  and  to  keep  it  going  for  30  or  more 
minutes,  or  until  the  rigid  mass  has  become  mobile. 

5.  Drainage  must  be  efficient  to  avoid  absorption  and  can  best  be 
secured  by  inserting  one  of  our  two  or  three-inch  fenestrated  rubber 
drains,  with  a  roll  wick,''  the  latter  to  be  changed  from  day  to  day. 

6.  Subsequent  treatments  can  at  any  time  be  carried  out,  and  as  fre- 
quently as  the  condition  seems  to  indicate ;  as  the  whole  procedure  can 
be  accomplished  without  anesthesia ;  without  opening  the  abdomen : 
without  pain  or  discomfort  to  the  patient,  simply  by  the  injection  of 
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morphine,  one-quarter  grain;  hyoscine  hydrobromide,  i/ioo  grain,  cac- 
tin,  con.  1/67  grain,  one  hour  before  operation,  and  repeated  if  necessary. 

Favorable  reports  have  been  made  by  Clark^,  Gelpi^,  and  Balfour**, 
who  says :  "Percy  has  developed  a  method  which  derives  the  full  value 
of  this  agent  (low  heat)  in  the  treatment  of  cancer  of  the  cervix.  I 
became  interested  in  this  method  about  two  years  ago  and  from  experi- 
ence in  more  than  lOO  cases  am  convinced  of  its  great  value.  .  .  . 
The  method  undoubtedly  offers  more  to  the  .patient  with  advanced  can- 
cer of  the  cervix  than  any  treatment  with  which  I  am  familiar.  Its 
value  is  so  definite  in  the  advanced  stages  that  serious  consideration 
must  be  given  its  possibilities  in  the  earlier  stages  of  the  disease."  If 
we  accept  these  reports,  then  with  the  pyrometric  heater  and  the  hydro- 
thermotaxic  applicator,  or  both,  we  certainly  ought  to  be  enabled  to 
avoid  the  not-unlooked-for  results  reported  by  Boldt^",  and  Leonard 
and  Dayton^  \  where  the  pathological  reports  seem  to  point  unmistak- 
ably to  the  need  of  just  these  instruments  of  precision  which  we  now 
offer  you. 

From  the  experience  of  Fulton^-  with  heated  bougies  for  gonorrhea; 
the  use  of  hot  water  in  urethral  stricture,  by  Stern^'*,  and  our  own  expe- 
rience^* with  a  double  current  pelvic  cooler  in  pelvic  peritonitis,  proc- 
titis, etc.,  it  would  seem  that  the  field  of  usefulness  for  the  distensible 
hydrothermotaxic  heater  may  be  a  widely  useful  one. 
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DISCUSSION. 

Dr.  Robert  T.  Morris  said  that  in  the  hands  of  an  expert  like  Dr.  Gallant  the 
Percy  treatment  for  uterine  cancer  might  give  results  that  were  worth  while  in 
selected  cases.  There  have  been  too  many  reports  of  sloughing  and  of  sepsis  following 
the  Percy  treatment  to  allow  of  surgeons  showing  much  enthusiasm  over  the  new 
procedure.  We  must  always  remember  that  we  are  not  applying  a  curative  method 
anyway,   but   only   a  palliative   resource   that  would   lessen   the   discomfort   of    some 
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patients  to  a  marked  degree.  We  must  be  on  guard  about  the  overstatement  of 
benefit  which  cancer  patients  are  prone  to  give.  There  is  a  peculiar  cancer  psy- 
chology. Patients  with  almost  any  form  of  malignant  disease  are  eager  for  operation, 
and  they  magnify  any  sort  of  improvement  in  a  way  which  is  apt  to  be  misleading. 
That  will  explain  the  success  of  cancer  charlatans  who  secure  a  large  following,  and 
who  readily  obtain  large  amounts  of  money  from  patients  who  can  ill  afford  to  pay 
for  services  which  eventually  will  prove  futile  in  so  far  as  cure  is  concerned. 


PROGRESS  IN  SURGICAL  THERAPEUSIS 

BY   ALBERT   VANDERVEER,   M.D., 

ALBANY,    N.    Y. 

The  title  of  my  paper  gives  great  latitude  regarding  the  extent  to 
which  the  subject  may  be  approached.  Taking  advantage  of  this,  I 
shall  refer  to  but  a  few  of  the  points  upon  which  I  can  speak  from  per- 
sonal observation  and  experience. 

There  is  much  in  the  surgical  therapeutics  of  to-day  that  seems 
thoroughly  reliable  for  us  and  beneficial  to  our  patients,  and  yet  it  is 
too  true  that  comparisons  can  be  made  relating  to  certain  forms  of  sep- 
sis, in  which  results  are  not  much  better  than  four  decades  ago.  Lab- 
oratory research  has  done  much  to  aid  us  in  our  precision  of  diagnosis, 
but  on  the  other  hand  have  we  made  that  progress  in  treatment  con- 
sistent with  these  advances?  If  we  are  candid  with  ourselves,  must  we 
not  admit  that  there  are  too  many  deaths  from  septicemia,  not  only 
among  members  of  our  own  profession,  but  among  patients  from  all  the 
various  walks  in  life ;  not  in  one  city  or  section,  but  from  our  country 
at  large?  To  express  my  convictions  that  in  our  studies  regarding  lab- 
oratory experiments  and  results  I  am  convinced  that  we  have  placed 
too  much  confidence  in  the  mildness  of  certain  forms  of  pathogenetic 
microbes,  and  forgotten  somewhat  our  long-established  knowledge  of 
the  histology  and  location  of  certain  anatomical  structures.  We  must 
harmonize  our  knowledge  and  become  more  alert  in  the  application  of 
wisdom. 

A  man  at  my  time  of  life  may  be  presuming  in  asserting  that  there 
are  many  divisions  of  bacteria,  and  various  microscopical  organisms 
that  are  not  fully  understood  in  their  seriousness,  when  aroused  into 
action,  especially  in  structures  possessing  little  resistance,  and  in 
alarming  proximity  to  important  organs.  We  are  only  beginning  to 
understand  that  there  is  a  variety  of  staphylococcus  aureus  much  more 
virulent  than  we  had  ever  supposed,  and  this  observation  applies  to 
other  more  precise  classification  and  new  discoveries.  We  also  under- 
stand that  there  are  in  one  organ  latent  pathological  organisms  that 
may  be  started  into  activity  by  an  operation,  and,  having  an  affinity 
for  some  important  organ  elsewhere,  do  serious  damage.  Witness 
what  we  are  only  beginning  to  recognize,  and  not  fully  understand,  of 
myocarditis  and  acute  dilatation  of  the  heart  in  connection  with  our 
gall-bladder  work. 

Case  I. — 'Mr.  W.  L.,  set.  47,  a  man  of  excellent  habits,  very  active  in  business. 
For  nearly  two  years  he   suffered  more  or  less   from  acne  vulgaris,  located,  more 
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especially,  over  upper  part  of  back  and  in  region  of  neck,  assuming  a  condition  of 
true  furunculosis.  Cultures  developed  the  staphylococcus  aureus,  and  under  the  use 
of  autogenous  vaccines  he  improved  decidedly  for  a  period  of  six  months  or  more ; 
then  a  return  of  the  trouble  presented  itself.  He  was  examined  with  the  utmost 
care  by  his  physician,  who  had  treated  him  for  a  long  time,  and  an  x-ray  of  his  teeth 
showed  that  the  root  of  a  molar  in  the  upper  jaw — the  tooth  having  been  crowned 
for  nearly  two  years — presented  evidence  of  infection.  The  crown  was  removed,  a 
few  drops  of  pus  escaped,  and  after  this  the  patient  made  a  somewhat  rapid  recovery. 
The  tooth  was  treated  and  left  open  for  a  long  period.  The  patient  spoke  most  de- 
cidedly of  the  improvement  in  his  general  condition  after  this  treatment,  and  he  is 
greatly  impressed  with  the  belief  that  many  of  his  former  symptoms  of  exhaustion, 
and,  at  times,  inability  for  prolonged  exertion  in  his  business,  were  due  to  this  septic 
tooth.     In  a  fairly  short  period  his  boils  disappeared  and  there  was  no  recurrence. 

This  and  other  cases  are  not  presented  as  perhaps  demonstrating" 
a  fixed  principle  to  guide  us  in  the  study  of  our  pathology,  but  as  hav- 
ing some  bearing  upon  our  therapeutical  investigations.  It  matters 
not  what  may  be  our  treatment  for  the  relief  of  pathological  lesions, 
since  it  is  becoming  more  and  more  demonstrated  that  bacteriological 
examinations  of  secretions  and  discharges,  and  the  researches  constantly 
going  on  in  our  laboratories,  are  becoming  of  great  value,  and  that 
such  thorough  investigation  of  surgical  lesions  is  indispensable.  It 
reverts  to  the^  principle  that  settled  in  upon  my  convictions  of  many 
years,  that  when  our  patients  are  not  recovering  along  such  lines 
of  treatment  as  we  had  expected  in  confirmation  of  our  diagnosis,, 
time  passing,  we  cannot  be  too.  energetic  in  reviewing  the  situa- 
tion, in  going  over  the  patient's  history  and  symptoms.  Every 
possible  condition,  such  as  boils,  tonsils,  septic  teeth,  various  sinuses, 
results  of  old  surgical  lesions,  or  of  physical  ailments  that  may  have 
prevailed  at  one  time,  should  be  investigated  with  the  utmost  care,  and 
we  must  include  a  thorough  laboratory  study  of  the  secretions  from  the 
auditory  canal  as  well  as  the  nose  and  the  Eustachian  tubes.  In  fact,  no 
part  of  the  human  body  should  be  slighted  ere  we  call  a  consultation. 

The  keen,  up-to-date  consultant  will  have  all  the  more  confidence 
and  respect  for  the  practitioner  of  medicine  who  covers  the  ground  so 
thoroughly.  It  may  make  his  study  of  the  case  exceedingly  difficult. 
He  will  consider  himself  very  fortunate,  when  he  is  called  in  consulta- 
tion with  such  an  exact  practitioner;  therefore,  although  no  hidden 
factor  in  the  case  be  found,  the  consultant  with  a  broad  view  of  the 
situation  will  not  infrequently  coincide  with  the  diagnosis,  and  then-  be 
able  to  mark  out  a  line  of  treatment  somewhat  different :  in  this  manner 
he  adds  much  to  the  therapeutical  atmosphere  of  the  situation. 

Our  laboratory  researches  of  to-day  place  us  upon  a  more  solid  foun- 
dation with  reference  to  the  proper  understanding  of  the  examination 
of  the  blood,  the  urine,  the  secretions  that  come  from  mucous  surfaces, 
and  as  the  result  of  laboratory  research  we  can  readily  understand  certain 
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symptoms  along  lines  of  absolute  knowledge,  especially  in  regard  to 
the  mouth.  Perhaps  at  no  time  has  there  been  a  greater  interest  than 
at  present  in  reliance  upon  the  importance  of  making  a  correct  diagnosis 
regarding  infection  of  joints,  in  the  disturbance  of  certain  functions  per- 
taining to  the  muscles  or  nerve  centers,  in  going  over  more  thoroughly 
a  tonsil  that  in  the  past  has  not  attracted  very  much  attention.  A  more 
careful  observation  of  conditions  may  assist  materially  in  determining  a 
line  of  treatment  that  will  lead  to  recovery  of  the  patient. 

Case  II. — Somewhat  recently  I  had  my  attention  called  to  a  patient,  a  lady,  set  60, 
with  a  previous  history  of  excellent  health,  who  had  every  possible  comfort,  but  who, 
for  a  period  of  two  years,  had  suffered  from  supposed  rheumatic  conditions  with,  at 
times,  a  painful  condition  of  the  neck  resembling  incipient  torticollis,  with  that  marked 
lameness  of  the  knees  that  led  to  the  diagnosis  of  a  supposed  broken  arch.  She  wore 
most  persistently  a  metal  support,  but  with  no  permanent  improvement.  Her  teeth 
had  had  admirable  treatment  by  a  very  competent  dentist.  Since  she  did  not  improve, 
it  was  suggested  that  a  warmer  climate  might  be  beneficial.  As  she  was  leaving,  her 
dentist  advised  an  .r-ray  of  her  teeth,  but  this  was  not  possible  at  the  time.  The 
months  of  change  of  climate  did  little  good,  so  she  was  finally  persuaded  to  make  an 
extra  trip  in  order  to  consult  a  very  competent  radiographer.  However,  before  doing 
this,  it  was  thought  advisable  for  her  to  consult  a  nearby,  exceedingly  good  dentist, 
for  examination  of  what  was  called  a  double  crown  of  the  two  molars  in  the  upper 
jaw.  the  work  having  been  done  two  years  previously.  At  that  time  it  was  stated 
that  the  one  tooth  was  not  free  from  an  ulcerative  process  of  the  root,  but  the  root 
had  been  carefully  filled,  and  a  crown  surrounding  this  tooth,  together  with  the  one 
fitted  over  the  next  tooth,  which  was  supposed  to  be  free  from  any  disease,  was  re- 
moved. This  double  crown  formed  a  bridge  holding  the  diseased  tooth  more  firmly, 
but  when  the  dentist  separated  the  bridge  and  took  out  the  tooth  that  had  been  filled, 
it  was  found  to  be  in  a  most  marked  condition  of  advanced  caries ;  in  fact,  the  root 
that  had  been  removed  was  immediately  recognized  as  the  source  of  the  secretion 
that  had  been  escaping  into  the  patient's  mouth  for  a  period  of  eight  or  ten  months. 
At  the  time  she  thought  it  came  from  an  abscess  connected  with  the  tooth,  but  of 
these  conditions  patients  are  often  not  so  concerned  as  they  should  be. 

After  this  treatment  she  had  an  explosion  of  symptoms.  Her  neck  was  much 
worse,  and  she  had  an  acute  exacerbation  of  pains  about  the  knee  joint,  all  of  which 
improved  later.  But  the  condition  of  the  muscles  of  the  neck  did  not  progress,  as  it 
was  hoped.  The  .i--ray  examination  showed  that  the  cavity  of  the  tooth  had  healed 
and  that  the  adjoining  tooth  was  in  good  condition.  But  the  .r-ray  picture  of  the  neck 
showed  a  decided  spur  projecting  from  the  fifth  cervical  vertebra — not  the  develop- 
ment of  an  extra  rib,  but  a  condition  that  probably  had  had  much  to  do  with  her 
disturbed  lesions.  The  patient  has  improved,  while  taking  treatment  at  one  of  the 
sulphur  springs  of  the  Middle  South,  increased  comfort  coming  to  her,  her  friends, 
and  her  physician,  in  knowing  that  a  more  correct  diagnosis  had  probably  been 
reached. 

Case  III. — ^An  excellent  physician  of  middle  age,  in  the  enjoyment  of  a  well- 
earned  practice,  had  felt,  for  a  period  of  two  years,  a  reluctance  to  and  difficulty  in 
doing  his  work,  but  no  observations  of  his  own  nor  examinations  made  by  competent 
associates  seemed  to  reach  a  positive  diagnosis,  whereby  treatmeirt  granted  any  relief. 
Finally,  the  suggestion  was  made  that  he  have  his  teeth  examined,  due,  somewhat,  to 
the  fact  that  he  had  had  considerable  work  done  on  them  for  a  period  of  two  or  three 
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years.  This  .r-ray  examination  demonstrated  that  a  crowned  tooth  had  a  well-marked 
lesion  about  the  root.  The  crown  was  removed  and  the  tooth  treated  partially.  It 
was  not  filled,  but  an  attempt  was  made  to  keep  it  in  an  aseptic  condition,  and  in  six 
months  he  was  so  decidedly  improved  that  it  was  fair  to  assume  the  cause  and  efifect, 
in  that  this  tooth  was  undoubtedly  septic  and  the  absorption  gave  him  much  of  the 
uncomfortable  distress  from  which  he  had  suffered." 

I  should  say  that  in  the  former  case  a  very  careful  blood  examination 
had  been  made,  the  patient  stating  that  nothing  was  found  to  aid  in  a 
better  understanding  of  her  case.  In  the  latter  case  it  was  said  that  the 
result  of  the  examination  showed  profound  anemia. 

I  am  speaking  of  these  cases,  not  arranging  them  on  the  basis  of  a 
scientific  paper,  but  perhaps  to  demonstrate  that  there  are  yet  condi- 
tions where  much  good  can  be  derived  from  a  more  thorough  effort  at 
diagnosis,  and  which,  from  the  surgical  side  of  our  practice,  really  be- 
comes a  therapeutic  agent. 

Lesions  of  the  joints,  lesions  of  the  muscles  and  of  the  nerves,  of  the 
various  sinuses,  and  other  regions  of  the  body,  not  responding  to  pro- 
longed medical  treatment,  eventually  drift  into  the  hands  of  the  sur- 
geon, or  a  consulting  surgeon,  and  whenever  operative  intervention  can 
be  avoided  and  therapeutic  remedies  made  use  of  it  is  certainly  much  to 
our  credit  to  take  advantage  in  that  direction. 

To  every  surgeon  the  secretions  of  the  mouth  have  been  a  source 
of  anxiety  for  years.  One  who  has  been  in  practice  for  any  length  of 
time  will  call  to  mind  a  not  infrequent  number  of  serious  lesions  that 
have  resulted  from  puncture  about  the  edge  of  the  finger  nail,  from  the 
bristles  of  a  nail  brush,  when  a  rapid  infection  occurred,  and  abscesses 
developed  along  the  forearm  and  in  the  axilla,  requiring  decided  surgical 
operative  intervention.  In  many  of  these  cases  the  recovery  was  some- 
what tedious,  and  there  was  a  mortality  list. 

The  surgeon  of  much  experience  will  look  upon  these  conditions  with 
as  much  apprehension  as  he  looks  upon  the  cases  of  the  abscess  or 
furuncle  that  appears  about  the  angle  of  the  nostril,  about  the  lip,  or 
within  the  nasal  outlet.  We  know  how  exceedingly  dangerous  they 
may  be. 

In  the  Mayo  Clinics,  Vol.  6,  Charles  H.  Mayo  has  published  a 
valuable  paper  on  "Mouth  Infection,"  referring  more  especially  to 
pyorrhea  and  like  conditions,  but  it  requires  a  much  more  extensive 
study  on  the  part  of  the  members  of  our  profession  to  grasp  its  full 
meaning.  He  refers  to  Rosenow's  great  work,  with  an  indorsement 
resulting  from  a  very  large  experience,  and  I  make  the  following  quo- 
tation, as  it  seems  to  be  so  very  appropriate  here :  "The  physicians 
engaged  in  this  line  of  observation  require  fully  as  much  training  in 
the  rudiments  of  dentistry  as  the  dentist  does  in  the  signs  of  infectious 
diseases.    While  we  have  leaders  in  all  professions,  through  the  energy 


PROGRESS   IN    SURGICAL   THERAPEUSIS  89 

of  their  kinetic  glands,  the  'big  stick'  which  leads  to  our  advancement 
is  in  the  hands  of  the  progressive  and  educated  public,  w^ho  are  con- 
stantly demanding  more  of  their  dentists,  of  the  medical  profession, 
and  of  the  State  in  protecting  them  against  preventable  diseases. 

In  days  past,  v\^hen  our  bacteriological  examinations  came  to  us, 
we  felt  somewhat  comforted  when  the  report  of  staphylococcus  aureus 
was  obtained,  realizing  that  the  condition  was  not  so  serious  as  the  case 
presenting  streptococci.  Now,  recent  laboratory  investigations  and  the 
reporting  of  a  fatality  that  has  continued,  teach  -us  that  this  form  of 
staphylococcus  has  a  virulency  that  must  be  respected,  and  reached 
promptly  when  once  the  symptoms  and  examination  tell  us  of  the  dan- 
ger. To-day  the  bacteriological  work  is  giving  the  surgeon  the  great- 
est help  that  has  been  presented  at  any  time  since  our  understanding  of 
cultures,  as  well  as  the  classification  of  bacilli,  and  association  of  micro- 
organisms. Therefore,  I  want  to  emphasize  that  we  must  encourage 
efforts  in  investigation,  that  therapeutical  agencies  must  be  recognized 
and  employed  to  bring  as  favorable  results  as  do  the  most  difficult 
operations,  or  exhibiting  our  surgical  skill  to  the  utmost.  As  profes- 
sionals we  are  far  from  being  perfect  in  our  diagnosis.  Amidst  all  our 
wonderful  progress  in  surgical  work  our  laboratory  autopsies  show  an 
unmistakable  record  of  errors.  Let  us,  therefore,  be  reasonable  and 
sensible  with  one  another,  and,  wherever  possible,  gain  a  point  that 
will  enable  us  to  become  clearer. 

I  think  that  when  a  surgeon  has  reached  my  time  in  life,  and  has 
passed  through  decades  when  nothing  was  known  of  bacteriology  and 
laboratory  research,  he  may,  with  the  profoundest  gratitude,  refer  to 
the  advances  that  have  come  to  that  branch  of  his  profession  due  to  the 
pathological  studies  and  investigations  of  the  laboratory.  And  I  now 
wish  to  emphasize  that  no  surgeon  can  be  successful  without  encour- 
aging and  employing  to  the  fullest  extent  the  aids  rendered  by  the 
splendid  workshops  that  are  now  in  all  our  medical  centers. 

When  we  consider  the  great  advances  made  in  the  last  decade  in 
-the  study  and  understanding  of  pathogenetic  micro-organisms,  there 
are  too  many  fatalities,  especially  among  the  members  of  our  own  pro- 
fession. In  our  midst  death  stalks,  and  we  apparently  are  left  helpless 
in  the  cases  of  septicemia  that  baffle  our  every  effort. 
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There  is  no  more  impressive  sequence  than  the  presence  in  a  patient 
of  a  disease  or  abnormal  condition,  such  as  infected  teeth  or  gums,  and 
the  later  surgical  eradication  of  the  focus  of  infection ;  or,  to  make  the 
sequence  terse  and  logical,  let  us  put  it  thus :  patient ;  ailment ; 
crowned,  bridged  or  decayed  teeth,  inflamed  gums,  or  pyorrhea,  or  all  of 
these  things;  roentgenograms  of  these  suspected  areas  demonstrating 
pus  and  degenerated  bone ;  operative  demonstration  of  pus  sinuses  and 
cheesy,  broken-down  bone ;  and  lastly,  but  unfortunately  not  always, 
the  cure  of  the  patient. 

In  this  age,  in  which  the  laity  has  acquired  from  periodicals  a  smat- 
tering of  medical  science,  and  therefore  thinks  it  has  a  perfect  right  to 
criticize  medical  men  and  to  ridicule  what  they  term  "medical  fads,"^ 
let  me  urge  that  the  nearest  relative  of  the  patient  be  present  at  the 
dental  operation,  and  be  placed  in  close  proximity  to  the  foul  tooth,, 
foul  crown,  or  iox\\  pus  that  is  extracted  from  the  mouth  of  the  loved 
one.  I  know  of  no  more  impressive  demonstration  to  the  ordinary 
layman,  and  he  often  becomes  a  hysterical  enthusiast  for  the  removal  of 
infected  teeth,  or  even  of  those  that  may  possibly  be  infected. 

MENACE  OF     CROWNED  TEETH 

Cruelly  awakening  to  the  physician  is  the  demonstration  of  a  bac- 
terium in  the  blood  or  in  a  distant  lesion,  and  a  late  demonstration  of 
the  same  germ  in  an  extracted  tooth  or  in  the  secretions  of  a  pocket  in 
the  gum.  I  do  not  believe  that  there  is  a  greater  menace  to  health  to- 
day than  crovv^ned  and  bridged  teeth,  to  say  nothing  of  imperfectly  filled 
and  dead  teeth,  and  of  pyorrhea  alveolaris.  Furthermore,  infection  of 
the  tonsils  and  the  sinuses  adjacent  to  the  nose  must  never  be  over- 
looked. If  such  infection  has  not  caused  symptoms,  it  will  do  so,  and 
its  eradication  is  the  only  safety. 

From  infected  areas  in  the  mouth  many  pathogenic  organisms  have 
been  isolated,  probably  the  most  dangerous  being  the  Pncumococcus 
and  the  Streptococcus  viridans.  We  do  not  know  how  many  pneumo- 
nias, following  or  accompanying  influenzal  affections,  occur,  because 
pneumococci    are   being   carried   in    the   mouth.      We   do   not   know   how 
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many  times  irregularity,  weakness  and  actual  disease  of  the  heart  are 
due  to  germs  harbored  in  the  mouth.  Neither  do  we  know  how  fre- 
quently the  Streptococcus  ziridans  is  the  cause  of  heart  disease  or  adds 
its  fatal  potency  to  an  already  established  chronic  disease. 

We  do  not  know  much  about  the  Entamoeba  buccalis,  but  we  do 
know-  that  it  is  probably  always  accompanied  by  other  germs,  and 
especially  by  the  pyogenic  germs.  Pyorrhea  alveolaris  is  unquestion- 
ably due  to  infection,  but  this  kind  of  infection  and  inflammation  does 
not  often  occur  unless  there  is  degeneration  of  the  gum  tissues,  and 
such  degeneration  most  frequently  occurs  after  40  years  of  age.  It  may 
be  here  noted,  parenthetically,  that  chronic  colitis,  or  at  least  decom- 
position in  the  colon,  also  occurs  most  frequently  after  the  age  of  40, 
and  both  of  these  conditions  are  very  frequent  in  people  in  middle  life. 
Is  the  intestinal  disturbance  a  sequence  of  the  mouth  infection? 

Connellan  and  King^  have  isolated  a  non-pus-forming  diplococcus 
which  they  believe  produces  dangerous  toxins.  They  find  these  germs 
in  the  crypts  of  tonsils,  and  patients  suffering  from  arthritis,  asthma, 
endocarditis,  myocarditis  or  nephritis  have  been  found  to  harbor  these 
germs  in  their  mouths.  They  advise  producing  an  autogenous  vaccine 
and  using  this  for  some  time  before  such  diseased  tonsils  are  eradicated. 

It  is  not  my  purpose  either  to  offer  or  to  discuss  roentgenograms  of 
damaged  teeth  and  gums;  but  let  me  assert  that  no  dentist  should 
devitalize,  or  attempt  to  fill  the  roots  of  a  devitalized  tooth,  which  is  to 
be  preserved,  without  the  aid  of  roentgenograms;  that  every  case  of 
pyorrhea  alveolaris,  every  suspicious  root,  and  occasionally  all  crowned 
and  bridged  teeth  should  be  subjected  to  the  scrutiny  offered  by  the 
roentgen  ray.  It  is  useless  to  agree  on  the  removal  of  one  infected 
tooth  and  possibly  leave  other  infected  teeth  in  the  mouth  of  the  pa- 
tient, and  yet  such  carelessness  is  repeatedly  agreed  to  by  both  physi- 
cian and  dentist.  Also,  it  is  difficult  to  compel  a  dentist  to  operate 
immediately  on  all  infected  areas.  He  does  one  thing  at  a  time,  and 
then  takes  up  something  else.  What  surgeon  would  remove  one  point 
of  infection  and  leave  half  a  dozen  others,  or  even  one  other  infected 
area? 

There  must  be  hearty  medical  cooperation  between  the  physician 
and  the  dentist  in  order  to  decide,  in  any -individual  patient,  what  teeth 
shall  be  preserved,  what  teeth  must  be  removed,  and  how  best  to  treat 
infected  gums;  also  what  part  a  diseased  condition  of  the  patient  plays 
in  the  mouth  condition. 


^  King,  J.  J. :    Further  Observations  on  the  Connellan-King  Diplococcus  Throat 
Infections,  The  Journal  A.M.A.,  Jan.  13,  1917,  p.  91. 
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M.  I.  Schamberg-,  a  noted  New  York  dental  surgeon,  says: 

Crown  and  bridge  work,  as  well  as  all  work  upon  pulpless  teeth,  should  be  con- 
ducted by  men  who  would  specialize  in  that  work,  and  who  would,  through  the  medium 
of  x-ray,  satisfy  themselves  that  they  are  not  putting  a  beautiful  super-structure  on 
a  weak  foundation.  Roentgenograms  should  be  taken  from  time  to  time  after  the 
insertion  of  such  pieces,  to  determine  the  state  of  health  or  disease  of  the  hidden 
parts.  Patients'  mouths  should  be  kept  free  from  infection  at  all  costs,  even  though 
it  should  mean  the  removal  of  every  tooth  in  the  head.  If  it  can  be  done  without 
sacrifice  of  the  teeth,  so  much  the  better,  but  a  toothless  mouth  is  to  be  preferred  to 
one  containing  a  single  focus  that  menaces  the  health  of  the  patient. 

It  should  also  be  urged  that  however  well  a  patient  is,  these  germs 
of  infection,  wherever  they  may  be,  are  ready  to  do  him  some  injury 
whenever  an  acute  infection  attacks  him,  or  when  his  own  systemic 
strength  is  in  any  way  reduced.  They  are  all  waiting  an  opportunity, 
and  how  can  we  excuse  a  physician  for  omitting  to  study  his  patient's 
mouth?  How  can  we  e>:cuse  the  dentist  who  waits  until  to-morrow, 
or  next  month,  or  six  months  hence  before  he  removes  a  source  of 
infection  which  he  has  recognized?  Or  how  can  we  excuse  a  dentist 
for  carelessly  constructing  bridges  or  crowns  in  the  mouth  of  a  young 
patient,  knowing  the  danger  from  infection  in  the  years  to  come?  In 
other  words,  have  we  the  right  to  crown  to  the  gums,  even  if  they  are 
wonderfully  well  fitted?  Have  we  the  right  to  construct  permanent 
bridges,  when  an  aseptic  bridge  or  a  removable  plate  is  more  sanitary? 

lODTN    INJURIOUS 

I  do  not  propose  to  discuss  the  treatment  of  pyorrhea  alveolaris.  but 
let  me  emphasize  the  fact  that  dentists  use  iodin  too  freely  on  the  gums. 
A  little  pain  here,  or  a  little  infection  there,  and  the  gum  is  injured  by 
repeated  applications  of  iodin.-  We  know  the  value  of  iodin  as  a  coun- 
terirritant  or  as  a  germ  destroyer.  We  also  know  that  it  destroys  the 
vitality  of  tissues,  and  many  a  gum  has  been  burned  and  blistered,  and 
inexcusably  made  a  region  for  more  infection.  We  should  remember 
that  there  are  always  germs  in  the  mouth,  many  of  them  harmless,  but 
also  many  ready  to  attack  a  broken  mucous  membrane  or  ready  to  be 
absorbed  into  the  system  through  such  a  lesion.  Therefore,  care  should 
be  exercised  not  to  injure  the  mucous  membrane  of  the  mouth  or  gums, 
especially  when  an  infection  is  being  treated. 

I  find  that  infected  teeth  and  tonsils  are  frequent  causes  of  thyroid 
disturbance,  causing  both  hypersecretion  and  hyposecretion,  and  no 
medicinal  treatment  will  efifect  a  cure  until  the  foci  or  infection  have 
been  removed.  The  absorbed  toxins  produced  by  the  germs  of  infec- 
tion and  by  the  local  suppuration  often  act  peculiarly  on  the  thyroid 
gland.     The  thyroid  may  be  considerably  enlarged,  yet  may  give  abso- 


*  Schamberg,  M.  I. :    Journal  of  the  Allied  Dental  Societies,  December,  1915. 
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lutely  no  symptoms  of  increased  secretion  and  need  not  be  cystic. 
Something  irritates  the  gland,  and  then  something  else  inhibits  the 
result  of  its  increased  activity.  This  is  shown  by  the  surgical  removal 
of  the  source  of  the  mouth  infection,  and  sometimes  marked  symptoms 
of  hypersecretion  immediately  occur.  I  have  seen  three  such  instances. 
In  one  case  the  gland  became  greatly  enlarged  after  the  operation, 
exophthalmos  occurred,  and  a  tachycardia  of  from  140  to  160  developed. 
Before  the  operation,  absolutely  no  thyroid,  symptoms  were  present, 
except  a  slightly  enlarged  gland. 

Not  only  the  thyroid,  but  many  other  internal  secreting  glands  of 
the  body,  are  disturbed  by  the  absorption  of  germs  or  toxins  from  the 
mouth.  The  suprarenals  are,  probably,  especially  acted  on,  as  we 
have  great  changes  in  blood  pressure  in  these  patients.  Many  a  patient 
with  a  very  high  blood  pressure  shows  no  arterial  and  no  kidney  excuse, 
no  intestinal  toxemic  excuse,  and  this  high  pressure  persists,  even 
when  the  diet  is  made  rigidly  vegetarian.  Consequently,  it  is  self- 
evident  that  there  is  internal  secretion  disturbance.  Whether  the  supra- 
renals hj'persecrete,  or  the  thyroid,  and  one  or  two  other  glands  perhaps 
undcr-secrete,  it  is  difficult  to  determine,  but  that  these  glands  are  dis- 
turbed there  is  no  question.  Also  there  are  many  instances  of  very  low 
blood  pressure  in  these  patients,  and  again  we  may  not  know  whether 
the  toxins  depress  the  nervous  system,  or  the  vasomotor  center ;  or 
whether  they  stimulate  the  thyroid  to  increased  secretion  of  vasodilator 
substance,  or  inhibit  the  suprarenals  as  to  their  vasopressor  substance. 

Not  infrequently  patients  with  glycosuria  have  mouth  infection. 
These  cases  are  likely  to  be  without  typical  diabetic  symptoms,  namely, 
without  polyuria,  and  without  thirst.  In  these  cases  there  may  be 
pituitary  disturbance,  or  suprarenal  disturbance,  or  pancreatic  disturb- 
ance, or  the  glycosuria  may  be  caused  by  the  absorption  of  something 
that  interferes  with  the  liver  or  with  muscle  metabolism. 

We  must  recognize  that  germs  may  be  present  in  and  around  gums, 
allowing  dangerous  absorption  of  their  toxins,  without  any  local  mani- 
festations of  pus.    This  is  true  of  some  germs  that  cause  arthritis. 

Again,  there  can  be  no  question  that  the  constant  absorption  of 
irritants  or  poisons  from  the  mouth  can  cause  irritation  of  the  kidneys  and 
subsequent  chronic  nephritis,  even  if  focal  infection  of  the  kidneys  is  not 
thus  caused,  and  many  a  case  of  autogenous  infection  or  purulent  infec- 
tion of  the  kidney  occurs  without  any  apparent  tangible  excuse.  Prob- 
ably these  obscure  cases  occur  mostly  from  concealed  infections  of  the 
mouth,  tonsils  or  one  of  the  sinuses  adjacent  to  the  nose. 

We  do  not  know  that  this  continued  absorption  of  concealed  irritants 
in  the  mouth  for  months  and  years  may  not  cause  arteriosclerosis.  All 
sorts  of  gastrointestmal  disturbances,  such  as  hyperacidity  and  ulcer  of 
the  stomach,  can  be  caused  by  such  mouth  infections.     And  let  us  re- 
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member  that  cancer  of  the  stomach  seems  to  be  on  the  increase. 
Recently  I  saw  in  consultation  a  patient  who  made  a  profound  impres- 
sion on  me.  He  was  a  man  but  little  over  40,  who  had,  before  it  was 
discovered,  far  advanced,  inoperable  cancer  of  the  stomach,  and  besides 
several  bridges,  there  was  hardly  a  tooth  in  his  mouth  that  was  not 
crowned.  He  had  been  fussing-  with  his  teeth  and  visiting  dentists  for 
fifteen  years  or  more. 

Statistics  prove  that  cardiovascular-renal  disease  is  increasing  enor- 
mously, and  we  know  that,  in  the  last  twenty-five  years  crowns,  bridges 
and  pivoted  teeth  have  also  increased  in  a  most  extraordinary  fashion. 
One  has  only  to  look  into  the  mouth  of  every  patient  who  enters  one's 
office,  of  every  patient  who  enters  the  hospital  or  the  dispensary,  to  see 
how  hard  the  dentists  are  working. 

One  of  the  saddest  things  that  can  happen  to  a  person  is  infection  of 
the  blood  with  the  Streptococcus  viridans.  This  germ  probably  always 
gains  an  entrance  through  the  mouth,  and  if  we  should  cultivate  the  pus 
and  secretions  from  the  patients  who  have  diseased  mouths,  we  should 
probably  be  astonished  to  find  the  number  of  times  the  Streptococcus 
viridans  was  present.  In  the  vast  majority  of  cases  the  only  hope  for 
the  patient  with  Streptococcus  viridans  is  to  eradicate  it  from  the  mouth 
before  it  infects  his  blood  and  causes  malignant  endocarditis. 

The  relation  of  mouth  germs  to  arthritis  deformans  seems  proved, 
hence  eradication  of  the  source  of  infection  before  the  joints  are  affected 
should  be  the  preventive  treatment  of  to-day.  To  allow  infection  in  the 
mouth  to  persist  until  this  painful  and  crippling  disease  develops  is  in- 
excusable. 

For  nearly  two  years  now,  at  a  public  tuberculosis  institution  of 
which  I  am  chairman  of  the  medical  board,  we  have  examined  the 
mouths,  corrected  the  teeth  and  removed  sources  of  infection  of  every 
patient  who  entered  the  institution,  and  owing  to  this  preventive  treat- 
ment we  have  had  less  tonsillitis,  fewer  sore  throats,  less  indigestion, 
and  less  influenza  and  colds  than  we  had  before  we  began  these  mouth 
investigations. 

I  think  that  both  dentists  and  physicians  have  been  very  slow  in 
discovering  the  harm  done  to  patients  by  crowns  and  bridges,  by  leav- 
ing infected  teeth  in  place,  and  by  improperly  filled  teeth.  Physicians 
do  not  pay  proper  attention  to,  and  many  times  do  not  even  look  into, 
the  mouths  of  their  patients.  I  look  back  with  chagrin  and  shame  as 
I  think  of  the  probable  cause  of  the  chronic  invalidism  of  some  of  my 
patients  of  years  ago.  But  with  this  admission  of  neglect  in  the  past,  I 
deplore  the  present  necessity  of  being  compelled  to  fight  with  both  the 
patient  and  his  or  her  dentist  for  the  removal  of  infected  foci  in  the 
mouth.  The  dentist  frequently  will  not  cooperate.  He  naturally  dis- 
likes to  remove  his  own  fine  handiwork.     Hence,  I  repeat,  when  a  bad 
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tooth  comes  out,  or  a  dirty  crown  comes  off,  let  the  patient,  or,  if  he  is 
anesthetized,  his  nearest  relative,  smell  of  it.  This  is  an  educational 
propaganda. 

CONCLUSIONS 

1.  Most  unexpected  tolerance  to  pyorrhea  alveolaris  and  to  tooth 
infection  is  found. 

2.  Chronic  invalidism  may  be  caused  by  mouth  infections. 

3.  The  blood  pressure  may  be  raised  or  lowered  by  mouth  infec- 
tions. 

4.  The  thyroid  gland  is  frequently  enlarged,  and  may  hypersecrete  or 
hyposecrete,  in  these  infections. 

5.  Serious  disturbances  of  the  blood,  heart,  kidneys,  stomach,  intes- 
tines and  joints  are  frequent  from  mouth  infections. 

6.  Glycosuria  can  be,  and  perhaps  true  diabetes  mellitus  may  be, 
caused  by  mouth  infections. 

7.  Serious  distant  focal  infections  may  occur  from  mouth  infection. 

8.  Serious  brain  and  nerve  disturbances,  as  well  as  neuritis,  may 
occur  from  mouth  infection. 

9.  Ulcer  of  the  stomach,  pyelitis,  appendicitis*  and  chronic  colitis 
may  be  caused  by  pyorrhea  alveolaris  and  mouth  infection. 

10.  Pneumonia,  especially  that  which  follows  influenza,  may  fre- 
quently be  caused  by  pneumococci  long  carried  in  the  patient's  mouth. 

11.  No  treatment  of  these  conditions  will  be  of  any  avail  until  the 
mouth  is  made  clean. 

12.  Stock  or  autogenous  vaccines  are  not  very  promising  as  to  their 
therapeutic  value,  but  in  obstinate  cases  they  should  be  tried.  There- 
fore it  is  generally  well  to  grow  a  culture  from  the  infection  in  the 
mouths  of  these  patients,  that  autogenous  vaccines  may  be  made  and 
used,   if   desired. 

13.  One  should  be  very  careful  not  to  promise  a  cure  of  a  distant 
condition,  although  that  condition  was  caused  by  the  mouth  infection. 
However,  many  brilliant  cures  are  caused  by  surgical  eradication  of 
infected  areas.  The  patient  should  always  be  told  that  the  surgical 
removal  of  the  infected  area  in  the  mouth  does  not  remove  the  germ 
localized  in  distant  parts  of  the  body,  nor  does  it  immediately  cure  an 
inflammation  caused  by  these  germs  in  a  distant  part,  nor  will  it  restore 
degenerated  tissue,  but  it  will  remove  the  primary  source  of  infection. 

14.  It  should  be  urged  that  any  fresh  lesion  of  the  mucous  mem- 
branes of  the  mouth  is  a  source  of  danger,  much  as  is  a  lesion  of  the 
skin.  The  efficiency  of  the  integument  in  warding  off  disease  germs 
has  long  been  recognized.  It  should  be  recognized  that  fresh  cuts, 
abrasions,  and  blistering  of  the  mucous  membrane  of  the  mouth  with 
iodm,  cr  o:!::r  strong  cscharctics,  offer  the  opportunity  for  the  absorp- 
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tion  of  germs  that  may  be  freshly  received  into  the  mouth,  and  more 
especially  of  germs  already  in  the  mouth. 

I  wish  especially  to  thank  Dr.  George  C.  Fahy,  a  dental  surgeon  of 
New  Haven,  for  his  efficient  scientific  aid  both  in  diagnosing  the  exact 
condition  in,  and  in  surgically  eradicating,  infected  areas  in  the  mouths 
of  my  patients. 
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PASADENA,   CAL. 

When  requested  by  your  program  committee  to  prepare  a  paper  on 
some  of  the  "Newer  Methods  of  Treating  Wounds,"  I  felt  it  was  a  task 
that  could  be  done  so  much  better  by  some  of  our  members  who  have  been 
at  the  front,  and  could  give  you  their  experiences  in, treating  such  waunds. 

It  is  difficult  for  some  of  us  to  comprehend  that  in  our  age,  when 
civilization  has  advanced  to  a  point  far  beyond  any  that  we  know  of,  that 
any  good  can  come  out  of  the  present  conflicts ;  where  weapons  of  destruc- 
tion have  become  so  mechanically  perfect  that  the  wounds  inflicted  by  them 
are  far  more  destructive,  and  conditions  under  which  such  wounds  are 
made  make  infection  almost  certain,  unless  some  benefits  may  accrue  to 
mankind  in  the  future  by  the  necessity  of  the  surgeon  finding  better  meth- 
ods in  treating  infected  wounds.  ■ "' 

It  would  be  far  beyond  the  limits  of  your  patience  to  do  more  than 
mention  some  of  the  newer  methods  of  handling  such  wounds.  The 
present  war  has  shown  that  sometimes  necessity  is  the  mother  of  inven- 
tion, and  when  the  soldiers  commenced  to  burrow  in  the  ground  and 
sometimes  were  standing  in  mud  most  of  the  time  wounds  inflicted  under 
such  conditions  were  appalling.  With  clothing  and  their  bodies  covered 
with  mud  and  trench  filth,  wounds  under  such  conditions  with  splinters 
of  shell,  shrapnel,  bullets,  but  especially  pieces  of  clothing,  were  all  in- 
fected. At  first,  such  wounds  were  treated  without  regard  for  the  pos- 
sibility of  tetanus,  but  it  was  not  long  before  it  became  the  rule  to  use 
tetanus  antitoxin  in  all  wounds. 

In  the  Bradshaw  lecture  on  "Wounds  in  War,"  Surgeon-General  Sir 
Anthony  Bowlby  calls  attention  to  the  unfavorable  conditions  under  which 
wounds  are  received.  The  country  is  thickly  populated  with  human  be- 
ings and  supports  many  cattle  and  pigs ;  the  soil  is  a  rich  loam,  is  heavily 
manured  with  excrements  of  men  and  animals ;  is  covered  by  luxuriant 
crops ;  rainfall  is  copious ;  cloudy  days  are  numerous,  and  every  form  of 
microorganism  is  abundant,  and  soil  taken  from  a  considerable  depth  below 
the  surface  bears  pathogenic  organisms.  Men  are  covered  by  either 
mud  or  dust,  and  their  comrades  who  help  them  are  in  a  similar  condition. 
Surgeon-General  Bowlby  speaks  of  the  hypertonic  salt  solution  of  Sir 
Almroth  Wright,  and  the  use  of  antiseptics,  and  claims  the  object  of  each 
is  the  same  in  reality,  for  it  is  necessary  for  dead  tissue  to  be  disintegrated 
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or  cut  off,  and  sloughs  and  granulation  tissue  to  grow  before  healing  can 
take  place.  He  also  states  that  one  can  appreciate  more  clearly  now  than 
ever  before  why  the  older  surgeons  spoke  of  "pus  laudabile  et  bonum." 
"They  understood  that  when  velvety  granulation  and  creamy  fluid  appeared 
destruction  had  ceased  and  repair  had  begun ;  and  we  recognize  to-day,  as 
they  did,  that  there  is  such  a  thing  as  relatively  healthy  suppuration." 

The  following  is  the  plan,  on  which  all  agree,  when  a  patient  is  ad- 
mitted to  a  line  hospital : 

1.  Removal  of  infected  bits  of  clothing,  or  other  infected  foreign 
matter. 

2.  Wide  incision  and  drainage. 

3.  Immobilization. 

4.  Continuous  irrigation  by  drop  method  with  Dakin's  solution  of 
sodium  hypochlorite;  English  surgeons  as  a  rule  seem  to  prefer  Wright's 
hypertonic  salt  solution  with  the  addition  of  citrate  of  sodium  (sodium 
citrate  i  part,  sodium  chloride  4  parts,  and  water  85  parts),  or  continuous 
immersion  in  antiseptic  solution  of  acetate  of  aluminum. 

5.  Continuous  exposure  of  all  wounds  when  possible  to  avoid  foreign 
body  reaction. 

Many  antiseptics  were  tried,  but  the  most  satisfactory  one  so  far  seems 
to  be  Dakin's  fluid.  The  details  of  the  preparation  were  worked  out  in 
the  chemical  laboratory  attached  to  the  Rockefeller  Foundation  Temporary 
Hospital  21,  at  Compiegne,  and  were  published  by  Dakin  in  the  Presse 
Mcdicale.  After  many  experiments  with  a  large  number  of  antiseptic 
substances,  Dakin  made  choice  of  the  hypochlorite  of  soda,  which  has  high 
germicidal  properties,  with  the  advantage  of  being  the  least  harmful  to  the 
tissues. 

The  preparation  of  a  solution  of  suitable  strength  for  direct  application 
to  the  tissues,  that  is,  containing  from  0.5  to  0.6  per  cent,  of  hypochlorite 
of  soda,  is  very  easily  made.  One  hundred  and  forty  grams  of  dry  car- 
bonate of  soda,  or  400  grams  of  the  crystallized  salt  is  dissolved  in  10  liters 
of  ordinary  water,  and  to  this  solution  is  added  200  grams  of  chloride 
of  lime  of  good  quality.  The  mixture  is  well  stirred  up,  and  after  stand- 
ing for  half  an  hour  the  clear  fluid  is  siphoned  off  from  the  precipitate 
of  carbonate  of  lime,  and  filtered  through  cotton  wool.  To  the  filtrate,  40 
grams  of  boric  acid  are  added,  and  the  solution  thus  obtained  is  ready  for 
immediate  use.  The  boric  acid  in  this  solution  is  not  added  for  its  anti- 
septic action,  but  for  neutralizing  the  alkaline  reaction,  which  in  itself  is 
irritating. 

Dakin  claims  no  credit  for  the  "new  antiseptic."  He  states  that  it 
was  discovered  by  a  French  chemist,  Berthallet,  in  1788,  and  used  for 
bleaching  and  disinfecting  purposies,  four  years  later,  1792,  Percy  of  the 
Javel  Works  near  Paris,  made  a  similar  fluid,  and  sold  it  under  the  name 
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of  eau  de  Javel.  In  1820,  Labarraque  prepared  a  similar  fluid  which  was 
known  as   Labarraque's  disinfecting  fluid. 

This  solution  has  been  demonstrated  by  Alexis  Carrel  and  his  co- 
workers, Dakin,  Dufresne,  Dehelly,  and  Dumas,  as  being  an  energetic 
antiseptic  solution,  unirritating  and  of  little  cost.  It  should  not,  however, 
be  used  at  the  same  time  as  alcohol,  and  must  never  be  warmed.  The 
solution  should  penetrate  all  crevices  of  the  wound,  and  must  be  con- 
stantly renewed.  After  adequate  drainage  is  provided,  the  solution  is 
either  forced  into  all  portions  of  the  wound,  or  the  Murphy  drip  is  used. 
The  latter  method  has  proven  the  most  satisfactory. 

Sir  Almroth  E.  Wright's  treatment  of  infected  wounds  by  the  use  of 
hypertonic  salt  solution  and  vaccines,  has  met  with  some  opposition  from 
some  of  the  surgeons  at  the  front,  and  much  of  his  work  has  not  been 
correctly  interpreted.  He  and  his  coworkers  have  worked  out  a  very 
elaborate  scheme  for  the  phylacogogical  treatment  of  wound  infections. 
Briefly  the  scheme  is : 

At  the  First  Aid  Post  after  hemorrhage  has  been  arrested,  the  wound 
has  been  cleansed,  bandages,  and  splints  applied,  an  injection  of  "anti- 
gangrene  vaccine"  is  given.  This  is  a  vaccine  containing  the  streptococcus, 
staphylococcus,  and  the  bacillus  of  Welch.  There  would  be,  upon  the 
inoculation,  a  rapid  immunizing  response,  he  claims,  for  all  these  wounds 
are  infected,  the  predominating  infection  being  the  colon  group.  The  most 
elaborate  studies  of  these  infections  show  that  the  clothing,  bodies,  and 
wounds  of  the  men  contain  the  colon  group  of  bacteria. 

Treatment  in  the  field  ambulance  is :  Washing  and  sterilizing,  excision 
of  projectiles  and  foreign  bodies,  procuring  of  efficient  drainage,  applica- 
tion of  clean  dry  dressings,  and  injection  of  tetanus  antitoxin.  For  the 
procuring  of  drainage,  sufficient  enlarging  of  the  wound  is  made  to  permit 
of  loops  of  sterile  bandage  previously  steeped  in  a  solution  of  5  per  cent, 
sodium  chloride  and  0.5  per  cent,  sodium  citrate,  these  being  carried  down 
into  the  wound  to  serve  as  wicks.  Previous  to  the  introduction  of  the 
drain,  the  wound  should  be  syringed  out  with  the  hypertonic  saline  solu- 
tion. The  ends  of  the  wick  are  to  be  inserted  between  plies  of  lint  well 
soaked  in  the  same  solution,  and  folded  over  so  as  to  form  a  thick  pad; 
one  or  two  tablets  of  salt  are  planted  in  the  dressing  to  keep  the  solution 
of  proper  strength  when  the  lymph  commences  to  flow,  and  over  all  an 
impervious  protective  dressing  is  placed.  Wright  claims  that  salt  as  a 
lymphagogue  has  no  equal ;  5  per  cent,  salt  solution  prevents  clotting  of 
blood,  but  not  in  the  presence  of  pus,  but  the  addition  of  the  citrate  of 
sodium  prevents  clotting  of  blood  in  the  presence  of  pus. 

Treatment  at  base  hospitals  consists  of  what  he  calls  the  full  program 
of  phylacogogic  treatment.  Cases  of  spreading  infection,  cellulitis,  and 
gaseous  gangrene  are  treated  by  free  incision,  supplemented  by  hypertonic 
salt  solution  until  tissues  are  restored  to  their  normal  condition,  and  merely 
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the  surface  is  irrigated  with  a  physiological  salt  solution  until  all  surface 
infections  are  extinguished,  then  secondary  suture  of  wounds,  then  irriga- 
tion with  5  per  cent,  salt  solution  or  Ringer's  or  Locks'  solution  (without 
the  sugar).  The  use  of  antiseptics  and  antiseptic  precaution  in  all  wounds 
is  insisted  upon. 

Sir  W,  Watson  Cheyne  takes  issue  with  Sir  Almroth  Wright  on  the 
latter's  suggestion  of  the  importance  of  serum  for  infection.  Wright  sug- 
gests that  the  main  value  of  antiseptics  is  due  to  their  production  of  a  flow 
of  serum.  Cheyne  also  objects  to  Weight's  hypertonic  salt  solution  of  5 
to  10  per  cent.,  and  contends  that  "brine,"  as  he  calls  it,  is  good  to  pre- 
serve dead  tissue,  but  is  bad  for  live  tissue.  Cheyne  makes  a  plea  for  the 
principles  of  Lister  in  the  treatment  of  wounds,  and  contends  that  of  late 
years,  "A  most  unaccountable  prejudice  has  arisen  against  antiseptics,  with 
the  result  that  students  have  not  been  educated  in  their  use ;  indeed  have 
been  taught  to  decry  their  value  and  to  look  on  them  as  old-fashioned  and 
very  objectionable  substances."  Cheyne  recommends  a  strong  antiseptic. 
Lister's  strong  mixture  1/20  carbolic  lotion,  to  which  is  added  sufficient 
bichloride  of  mercury  to  form  also  a  1/500  bichloride  solution,  in  the 
early  stages;  but  uses  very  weak  antiseptics,  if  any,  in  the  later  stages. 
He  has  had  no  experience  with  Dakin's  solution,  but  favors  borsal  (equal 
parts  of  boracic  and  salicylic  acid),  or  a  paste  containing  carbolic  acid 
or  cresol  and  borsal.  A  review  of  the  controversy  between  the  old  Lister 
school  as  represented  by  Cheyne,  and  the  school  represented  by  Wright, 
which  has  possibly  lost  sight  of  everything  but  vaccines  and  hypertonic 
salt  solutions,  would  lead  one  to  take  the  middle  ground  between  the 
schools. 

Browning  and  his  coworkers  at  the  Bland-Sutton  Institute  lay  down 
what  they  regard  as  the  essential  qualifications  of  a  useful  antiseptic.  The 
bactericidal  substance  must  have  a  great  potency  against  all  organisms  in 
the  presence  of  protein  material,  such  as  serum ;  it  must  be  stimulating  to 
granulation;  it  should  have  no  deleterious  effects  on  phagocytosis,  no  ir- 
ritating action  on  tissue,  and  no  toxic  effect  on  the  more  highly  specialized 
cells. 

They  found  that  a  number  of  acridine  dyes  have  an  enhancing  bac- 
tericidal power  in  the  presence  of  serum  and  amongst  these,  the  com- 
pound diaminomethyl-acridium  chloride,  which  the  authors,  for  the  sake 
of  convenience  call  "flavine,"  stands  out  foremost.  This  substance  has 
been  found  to  be  20  tim^s  more  powerful  than  corrosive  sublimate  and  800 
times  more  so  than  carbolic  acid  under  these  conditions. 

Flavine  and  brilliant  green  are  the  two  substances  which  hitherto  have 
given  the  highest  "therapeutic  coefficient" ;  or  in  other  words,  the  higher 
the  germicidal  power  of  a  substance  in  the  presence  of  serum,  and  the 
lower  the  effect  in  inhibiting  phagocytosis,  the  more  valuable  that  sub- 
stance is  as  an  antiseptic. 
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A  practical  formula  for  estimating  the  value  of  wound  antiseptics,  of 
arriving  at  their  "therapeutic  coefficient,"  as  they  put  it,  may  be  obtained 
by  taking  the  ratio  between  (i)  the  highest  concentration  of  the  substance 
which  does  not  reduce  the  phagocytic  count  below  half  that  of  the  control, 
and  (2)  the  weakest  concentration  of  the  substance  which  is  sufficient  to 
kill  staphylococci  in  the  presence  of  serum. 

Delbit  of  Paris  recommends  a  12  per  cent,  solution  of  magnesium 
chloride  for  irrigation,  for  dressings,  and  for  subcutaneous  injections.  This 
fluid  has  over  ordinary  antiseptics  the  advantage  of  respecting  the  cells. 

Rosenblith  reports  an  analogous  method.  He  had  originally  made  use 
of  magnesium  chloride  in  the  form  of  hypodermic  injections  of  a  solution 
containing  in  each  c.c.  0.25  gr.  of  magnesium  chloride  and  0.02  of  sodium 
iodide ;  later  he  used  a  stock  solution  prepared  by  dissolving  250  grams 
of  magnesium  chloride  in  one  liter  of  boiling  water.  For  use,  4  table- 
spoonfuls  of  this  are  added  to  sufficient  boiling  water  to  make  up  to  one 
liter,  which  is  the  normal  solution  employed  at  the  Hospital  Janson. 

Dr.  W.  J.  S.  Ingram  of  Aberdeen,  in  deep  infected  wounds,  uses  silver 
nitrate  stick  very  thoroughly  and  follows  this  by  hot  fomentations,  and 
claims  the  wounds  so  treated  clean  up  more  quickly  than  after  any  method 
he  has  tried. 

C.  W.  Duggan  of  Lincoln,  England,  uses  equal  parts  of  ichthyol  and 
glycerine,  this  he  applies  with  a  camel's-hair  brush,  painting  the  surround- 
ing skin  as  well  as  the  wound. 

The  brilliant  results  obtained  in  the  treatment  of  face  and  head  in- 
juries are  due  in  no  small  part  to  some  of  the  French  surgeons  whose 
patience  and  skill  have  won  for  them  the  admiration  of  the  world,  and 
when  the  history  of  this  great  European  conflict  is  written,  the  French 
surgeon  will  share  with  the  French  soldier  the  praise  they  have  so  justly 
won. 

When  the  surgeon  of  a  few  years  ago  had  an  un-united  fracture  or  a 
comminuted  fracture  to  operate  on  in  a  modern  well  equipped  hospital,  and 
got  a  satisfactory  result,  he  felt  justly  proud  of  it,  but  consider  the  brilliant 
results  obtained  by  some  of  the  war  surgeons,  with  badly  shattered  limbs 
in  patients  who  are  physically  exhausted,  with  all  conditions  to  make  in- 
fection, and  operating  under  conditions  that  are  not  ideal.  Confronted 
with  conditions  such  as  they  found,  the  surgeons  had  to  meet  difficulties 
such  as  are  rarely,  if  ever,  encountered  in  the  usual  run  of  hospital  cases, 
where  aseptic  rather  than  antiseptic  surgery  is  the  rule,  and  where  such 
wounds  are  taken  to  the  hospital  without  delay. 

Clinically  the  surgeons  at  the  front  who  have  paid  close  attention  to 
thoroughly  cleansing  all  wounds  of  all  foreign  substance,  then  rendering 
those  wounds  as  free  from  infection  as  is  possible,  followed  by  thorough 
drainage  by  whatever  means  seemed  best  to  them,  have  gotten  good  re- 
sults ;  and  if  combined  with  all  such  means,  a  vaccine  can  be  made'  for 
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that  particular  case,  we  can  all  agree  that  the  injured  man  is  at  least  having 
all  means  known  to  science  used  for  his  benefit. 

Capt.  A.  L.  Lockwood  of  London  has  treated  a  large  number  of  gun- 
shot wounds  of  the  knee  joint  along  new  lines.  The  cases  he  reports  were 
admitted  from  two  to  five  days  following  the  injury.  Where  there  is  effu- 
sion, the  joint  is  tapped  and  the  fluid  withdrawn  to  relieve  tension,  and  if 
the  fluid  is  blood  stained  or  perceptibly  purulent,  he  injects  a  2  per  cent, 
formaldehyde  solution  in  glycerin  (made  up  at  least  12  hrs.  before  and  not 
more  than  7  days  old),  about  2  drams  being  used;  or  he  employs  ether  and 
iodoform,  pure  ether,  or  5  per  cent,  saline  solution.  The  aspirated  fluid  is 
examined,  the ,  knee  is  immobilized,  and  screened  or  skiagraphed  in  two 
planes  at  right  angle  to  each  other.  After  it  is  determined  to  what  extent 
the  knee  is  injured,  and  the  degree  of  infection,  then  the  wound  is  excised 
in  toto,  and  with  another  knife  and  forceps  the  capsule  is  excised,  this 
knife  and  forceps  being  at  once  discarded;  then,  no  necrotic  tissue  being 
left,  and  all  foreign  matter  having  been  removed,  all  blood  clots  are  irrigated 
out  with  saline  solution.  The  capsule  is  stitched  up,  and  drainage  is  made 
down  to  the  capsule,  but  never  in  the  cavity  of  the  joint.  Much  tension  is 
never  allowed  in  the  joint,  but  aspiration  is  made  before  tension  becomes 
too  great.    Great  care  is  taken  in  properly  splinting  all  cases. 

The  points  on  which  he  lays  most  stress  are :  ( i )  That  all  foreign 
bodies,  whether  metal,  loose  bone,  or  clothing,  should  be  removed  from  the 
knee  joint  at  the  earliest  possible  moment.  (2)  Perfect  immobilization  is 
absolutely  necessary,  do  not  start  passive  motion  too  early,  wait  at  least 
three  weeks  after  inflammation  has  subsided.  (3)  Absolutely  complete  ex- 
cision of  all  necrotic  or  even  edematous  tissue.  (4)  The  capsule  should  be 
closed  at  the  first  operation  if  at  all  possible.  (5)  Antiseptics  other  than 
those  mentioned  are  never  introduced  into  the  joint.  (6)  Tubes  should 
never  traverse  the  joint  surface. 

W.  Hale  White  of  London  calls  attention  to  the  low  mortality  of  bullet 
wounds  of  the  chest.  According  to  Col.  L.  A.  Lagarde,  U.  S.  A.  (Gunshot 
Injuries,  1914),  the  mortality  of  penetrating  wounds  of  the  chest  in  the 
French  army  during  the  Crimean  War  was  91.6  per  cent.,  in  the  English 
army,  over  70,  and  among  those  which  survived  to  reach  hospitals  in  the 
American  Civil  War  was  62.5  per  cent.  But  with  the  introduction  of  small 
bullets  of  high  velocity,  it  began  to  fall.  Thus  in  the  Spanish-American 
War  it  was  27.5  per  cent.,  in  the  Boer  War  14  per  cent.,  and  among  the 
Japanese  in  the  battle  of  Mukden  3.67  per  cent. ;  in  the  present  war.  al- 
though the  mortality  is  low,  it  is  probably  not  as  low  as  the  last  figure. 

Lieut.  Col.  A.  Primrose,  Canada  General  Hospital,  does  not  favor  Sir 
Almroth  Wright's  plan  of  treating  septic  wounds  by  applying  a  5  per  cent, 
solution  of  sodium  chloride  and  a  0.5  per  cent,  solution  of  sodium  citrate, 
and  applying  a  covering  of  "impervious  protective  tissue,"  as  it  hampers 
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drainage  by  preventing  a  free  evaporation  from  the  surface  and  absorption 
into  the  dressing. 

Col.  A.  W.  Mayo-Robson  contrasts  the  experience  of  treating  gun- 
shot wounds  of  the  abdomen  during  the  South  African  War,  where  it 
seemed  to  have  been  proven  conclusively  that  opium,  starvation,  and 
rest  in  the  Fowler  position  yielded  better  results  than  operation.  His 
experience  while  serving  in  the  Dardanelles,  was  that  the  wholesale  ex- 
pectant treatment  was  a  failure.  Where  case$  were  seen  late,  and  peri- 
tonitis had  developed,  he  found  that  a  small  incision  over  the  pubes,  and 
the  placing  of  a  drainage  tube,  the  patient  being  in  the  Fowler  position, 
was  the  best  treatment.  He  states  that  similar  treatment  is  the  best  for 
t3'phoid  perforation,  as  a  good  proportion  of  such  cases  are  being  saved 
in  one  of  the  large  t3^phoid  hospitals  in  France. 

Dr.  George  W.  Crile  uses  Winchester  Doubouchet's  method  of 
treating  wounds  by  the  use  of  Dakin's  solution  and  electric  light.  Crile 
uses  bell-metal  hoods  or  pasteboard  cones.  Electric  lights  are  placed  in 
these  of  a  sufficient  candle  power  to  feel  comfortable  to  the  patient,  and 
the  results  are  very  gratifying,  infected  wounds  are  exposed  to  the  light 
without  dressing,  and  wound  secretions  are  cleansed  with  Dakin's  or 
Wright's  solution. 

The  writer  has  had  very  good  results  with  this  method,  and  espe- 
cially in  the  treatment  of  extensive  burns,  and  in  skin  grafting  following 
burns.  The  wounds  dry  up  very  quickly  under  frequent  cleansing  with 
acetate  of  aluminum  solution  when  there  is  too  much  moisture,  or  the 
use  of  Wright's  solution  to  promote  secretions  when  such  wounds  be- 
come too  dry  from  lack  of  serum. 

Dr.  Rutherford  Morrison  of  the  Northumberland  War  Hospitals  has 
used  a  paste  composed  of  iodoform  2  ounces,  bismuth  subnitrate  i 
ounce,  liquid  paraffin  q.  s. ;  any  consistency  may  be  made,  but  the  most 
useful  are  those  of  soft  butter  or  thick  cream.  All  gangrenous  and 
necrotic  tissue  is  cat  away,  and  the  w^ound  swabbed  out  with  alcohol 
and  a  small  portion  (not  to  exceed  2  drams)  is  vigorously  rubbed 
into  the  tissue,  a  little  being  left  in  the  bottom  of  the  wound.  No 
dressing  is  required  for  7  ro  i^  days.  He  claims  that  (i)  this  paste 
maintains  a  continuous  antiseptic  action  in  the  wound.  (2)  It  acts  as 
a  lymphagogue  and  a  free  exudation  of  serum  washes  the  wound  from 
within  outwards.  (3)  It  does  not  prevent  the  escape  of  discharge. 
(4)  Granulation  tissue  grows  freely  in  contact  with  it.  (5)  Drainage 
tubes  and  gauze  drains  are  imnecessary.  (6)  Septic  wounds  heal  nearly 
as  rapidly  as  non-infected  ones.  (7)  Bone  union  is  rapid  and  the  ten- 
dency to  form  sequistrum  is  slight.  Both  constituents  of  the  paste  are 
toxic  if  absorbed  freely,  hence  the  use  of  more  than  311  of  the  paste  may 
prove  toxic, 

F,  C.  I>ewis  of  the  University  of  Liverpool  produces  hypochlorous 
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solution  electrically  from  hypertonic  salt  solution.  He  describes  a  very 
simple  apparatus  for  its  production  from  sea  water  and  claims  it  is  much 
more  potent  than  the  solution  as  ordinarily  made,  and  wounds  treated 
with  the  solution  produced  by  electrolysis  have  given  better  results. 

Sauerbruch,  at  the  Swiss  Surgical  Congress  in  1916,  narrated  his 
surgical  war  experiences  in  Germany,  and  is  convinced  of  the  necessity 
of  immediate  operative  interference  in  all  gunshot  wounds  of  the  abdo- 
men,- in  which  the  peritoneum  is  involved,  and  believes  that  when  this 
necessity  is  generally  recognized,  the  arrangements  for  carrying  out  the 
operations  will  readily  be  improved  at  the  front. 

Dr.  John  O'Conor  of  Buenos  Aires  reports  excellent  results  in  the 
treatment  of  infected  wounds  by  four-hourly  irrigation  with  hot  per- 
oxide solution  (2  ounces  to  the  quart),  followed  instantly  by  hot  car- 
bolic acid  lotion  (^-2  ounce  to  the  quart),  followed  by  perchloride  of 
mercury  fomentations    (wrung  dry). 

In  going  over  the  literature  of  the  modern  treatment  of  wounds,  one 
is  struck  by  the  fact  that  there  are  two  schools,  or  one  may  say  factions. 
One  which  may  be  called  the  antiseptic  school  pins  its  faith  on  the  use 
of  some  antiseptic,  and  there  are  many  of  these,  with  various  combina- 
tions. 

The  other  school,  led  by  Sir  Almroth  Wright,  the  "Concentrated 
Saline  School,"  depends  for  its  success  upon  the  fact  that  every  precau- 
tion is  taken  to  favor  the  rapid  removal  of  all  discharge  from  the  wound 
by  the  hypertonic  salt  solution  and  a  "salt  pack,"  This  pack,  it  seems, 
might  be  hurtful  if  one  followed  the  directions  by  putting  salt  tablets  in 
the  dressings  to  be  dissolved  by  the  discharge  from  the  wound,  and  in 
this  way  maintain  the  saline  strength  in  the  dressings.  Might  not 
such  a  "pack"  act  to  dam  back  secretions  from  the  wound,  and 
prevent  drainage?  "Hot  packs"  of  any  sort,  Dakin  solution, 
hypertonic  saline  solution,  or  even  sterile  water,  if  such  "packs" 
are  changed  frequently,  not- only  facilitate  drainage,  but  help  to  main- 
tain adequate  circulation  and  prevent  lymph  blocking.  If  any  such  hot 
pack  be  used  and  not  used  too  long,  drainage  is  facilitated.  On  the 
other  hand  adequate  drains  in  a  wound  with  a  moderate  amount  of  dry 
dressings  that  do  not  prevent  drying  of  the  wound  quickly,  are  both 
rational  and  efificient. 

Both  schools  agree  thoroughly  that  all  infected  material  must  be 
removed  from  the  wound,  that  drainage  must  be  thorough  and  to  all 
parts  of  the  wound,  and  that  such  drains  must  drain  the  wound  and  not 
leave  pockets ;  that  drains,  either  tubes  or  gauze  wicks,  must  be  so 
placed  that  no  obstruction  is  left  to  the  free  exit  of  secretions ;  that  the 
antiseptic  used  nuist  not  be  so  strong  that  coagulation  of  the  discharge 
takes  place  or  irritation  is  caused;  that,  where  practicable,  wounds 
should  be  left  open  and  not  covered  with  thick  heavy  dressings  that 
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■might  by  their  saturation  with  the  discharge  act  as  a  *'pus  poultice"  and 
obstruct  such  discharge,  clogging  up  lymph  spaces,  and  favoring  absorp- 
tion rather  than  elimination  of  wound  secretions. 

The  middle  ground  between  these  schools  seems  the  most  logical,  as 
they  both  aim  at  the  same  ideals  and  for  what  surgeons  have  been  striv- 
ing for  these  many  years,  free  mechanical  drainage  to  all  portions  of  the 
wound.  If  frequent  irrigation  of  the  wound  by  some  solution  that  does 
not  irritate  tissue,  and  that  is  mildly  antiseptic,  will  accomplish  better 
mechanical  drainage  than  will  drainage  tubes  or  wicks,  such  irrigation 
should  be  used,  for  war  surgery  differs  from  civil  surgery  only  in  so  far 
as  it  is  different  in  degree  and  character. 

The  handling  of  large  numbers  of  cases  under  unfavorable  condi- 
tions, necessitating  prompt  and  eflficient  drainage,  seems  to  have  been 
met  by  both  schools.  They  do  not  differ  much  in  results.  It  seems  to 
many  of  us  that  there  are  middle  grounds  between  these  schools  that 
will  prove  of  inestimable  value ;  that  the  ingenious  methods  devised  to 
procure  adequate  and  prompt  drainage  and  to  maintain  such  drainage 
until  all  infection  has  been  removed,  are  used  by  all. 

The  selection  of  an  antiseptic  to  be  used  in  a  wound  is  only  one  fac- 
tor, but  the  way  it  is  used  is  essential  to  its  efficiency.  Carrel  claims  that 
the  rapid  washing  out  of  a  wound  with  the  strongest  antiseptic  and 
keeping  the  agent  in  contact  with  the  infected  area  for  a  few  minutes 
only,  produces  little  or  no  results,  and  sometimes  the  application  of 
strong  antiseptics  does  harm  rather  than  good,  for  if  such  agent  pro- 
duces coagulation  of  wound  secretions  or  necrosis  of  tissue  harm  will 
result. 

There  are  many  problems  in  the  treatment  of  wounds  that  are  being 
worked  out  from  a  matter  of  necessity  and  so  far  it  does  not  seem  possi- 
ble to  use  any  of  our  present  antiseptics  in  strong  enough  solution  to 
sterilize  wounds  thoroughly  by  a  few  applications  without  producing 
either  a  coagulation  of  the  wound  secretions  or  necrosis  of  tissue,  which 
favors  bacterial  growth. 

The  most  effective  way  of  treating  such  wounds  is  to  use  weaker 
antiseptics  that  limit  bacterial  growth  and  do  not  irritate,  but  con- 
stantly cleanse  the  wound  of  all  material  favoring  bacterial  growth. 
The  problem  of  reaching  such  wounds  through  the  blood  stream  either 
by  a  vaccine  or  chemical  agent  has  not  been  solved,  but  the  downfall 
of  autocracy  may  bring  with  it  the  downfall  of  the  autocrats  of  wound 
infection,  and  although  the  price  in  human  life  seems  appalling  to  us 
now,  future  generations  may  reap  some  benefits  in  the  conservation  of 
human  life  by  the  handling  of  wound  infections. 
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There  are  two  principal  criteria  which  should  serve  to  guide  us  in 
the  treatment  of  chronic  Bright's  disease.  They  are,  the  general  condi- 
tion of  the  patient  as  it  is  influenced  by  the  progress  of  the  afifection, 
and  the  rate  of  metabolic  excretion  as  determined  by  modern 
methods  of  examination.  \\'e  should  also  pay  due  regard  to  the 
results  of  clinical  and  microscopical  studies  of  the  urine,  although  in  n^y 
experience  both  albumin  and  tube  casts  have,  at  times,  shown  a  ten- 
dency to  increase  under  a  judiciously  restricted  diet  on  the  one  hand 
and  to  remain  uninfluenced  b}^  a  pretty  generous  diet  on  the  other. 

Without  stopping  to  attempt  to  remove  the  touch  of  vigorous  pro- 
fessional confidence  in  the  percentage  of  albumin  and  the  number  and 
variety  of  tube  casts  as  an  index  to  the  severity  of  the  morbid  process, 
and  making  it  the  foundation  for  prognosis  and  treatment,  I  feel  that  we 
have  depended  too  exclusively  on  this  somewhat  uncertain  standard 
in  the  past. 

I  propose  considering  the  two  criteria  mentioned  above  for  a  moment 
separately  so  far  as  practicable,  believing  that  most  light  may  be  thus 
thrown  on  the  present-day  means  of  dealing  with  this  important  disease. 

The  Rate  of  Metabolic  Excretion. — This  must  be  gauged  by  the  most 
modern  and  approved  methods.  The  amount  of  urea  excreted  in  the 
twenty-four  hours  is  an  indication  of  the  outcome  of  the  case,  and  should 
be  carefully  and  repeatedly  estimated. 

Among  the  substances  excreted  with  great  difficulty  by  a  diseased 
kidney  is  creatinin.  In  this  connection  it  is  of  interest  to  note  that 
Myers  and  Lough  have  shown  that  an  estimation  of  the  blood  creatinin 
is  of  prognostic  value,  c.  g.  over  5  mg.  per  100  c.c.  of  blood  having 
invariably  terminated  fatally  in  from  a  few  days  to  two  months,  while 
figures  from  3  to  15  mg.  are  to  be  regarded  as  decidedly  unfavorable. 
It  is  essential,  therefore,  that  substances  which  like  urea,  creatinin,  pig- 
ments, hippuric  acid,  and  phosphates  are  excreted  with  difficulty,  should 
be  allowed  in  minimal  amounts  in  Bright's  disease.  To  avoid  the 
ill  effects  of  phosphoric  acid,  von  Noorden^  recommends  that  calcium 
carbonate  be  added  to  substances  containing  it. 

The  test  meal  for  renal  function  probably  gives  the  earliest  evidence 
of  diminished  kidney  efficiency.     Mosenthal   and   Lewis-   hold  phenol- 
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sulphonephthalein  excretion  and   Ambard's  coefficient  are  tests   which 
enable  one  to  follow  most  minutely  the  progress  of  renal  disease. 

General  Condition  of  the  Patient  during  the  Progress  of  the  Disease.. — 
While  seeking  to  aft'ord  protection  to  the  diseased  kidney  by  extreme 
moderation  in  diet,  especially  in  proteins,  due  attention  is  to  be  paid  to 
the  matter  of  avoiding  deleterious  effects  to  all  other  organs — to  the 
metabolism.  The  strength  of  the  patient  is  to  be  preserved  by  adapt- 
ing sound  hygienic,  therapeutic,  and  dietetic  principles  to  the  individual 
case. 

Extremes  of  mental  and  bodily  activity  are  to  be  avoided  and  the 
habits  and  mode  of  life  of  the  patient  regulated,  the  aim  being  to  main- 
tain the  nutritive  equilibrium,  without  producing  irritation  of  the  renal 
epithelium.  All  noxious  substances  entering  into  the  etiology  must  be 
avoided  and  removed  as  far  as  possible.  Primary  foci  of  infection,  e.  g. 
in  the  teeth  and  tonsils,  or  elsewhere,  should  receive  particular  atten- 
tion. By  diminishing  or  removing  such  irritants  as  uric  acid,  alcohol, 
lead,  and  the  like,  the  cardiovascular  system  is  also  conserved — a  point 
of  vital  importance.  The  cooperation  of  the  patient  is  always  necessarv 
to  the  end  that  the  directions  given  shall  be  carried  out  persistently  and 
faithfully. 

The  value  of  a  change  of  residence  to  a  warm,  dry,  and  mild  climale 
in  many  cases  of  the  chronic  interstitial  form  of  Bright's  disease  is  uti 
doubted.  The  variability  and  humidity  of  temperate  climates,  particu- 
larly during  winter,  are  aggravating  factors  in  this  disease,  while  a  sen 
voyage  or  a  sojourn  at  some  resort  where  the  soil  is  dry  and  sandy,  and 
the  climate  warm  and  equable,  may  be  highly  beneficial. 

Diet. — The  chief  control  of  chronic  Bright's  resulting  from  treat- 
ment is  found  in  diet  coupled  with  the  foregoing  suggestions  per- 
taining to  mode  of  life,  rather  than  in  drugs.  The  dietary  restriction 
should  be  both  quantitative  and  qualitative.  I  quite  agree  with  Shat 
tuck"'  that  a  varied  diet  is  more  likely  than  a  monotonous  one  to  promote 
the  making  of  good  blood  and  improving  the  general  nutrition,  and  that 
of  the  myocardium  in  particular. 

An  excess  of  protein,  which  is  always  harmful,  can  be  avoided  only 
by  a  close  study  of  the  functional  capacity  of  the  kidney  at  short  inter- 
vals of  time,  and  the  repeated  estimation  of  the  urea  and  creatinin  con- 
tent of  the  circulating  blood.  By  pursuing  such  a  course  it  is  found  that 
ofttimes  greater  latitude  may  be  extended  without  injury  to  the  sick 
kidney,  and  thus  aid  decidedly  the  general  metabolism.  In  this  connec- 
tion, the  view  of  Foster  and  Davis'',  to  the  effect  that  in  cases  in  which 
there  is  no  great  amount  of  edema,  we  must  allow  considerable  water, 
the  while  we  diminish  the  protein  intake,  in  order  to  eliminate  the  solids 
and  retained  nitrogen,  is  sound  and  to  be  adopted. 

On  the  other  hand,  when  dropsy  of  a  more  marked  degree  is  present, 
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the  fluid  intake  should  be  restricted  to  a  total  daily  amount  not  exceed- 
ing one  liter.  In  this  class  of  cases,  composed  largely  of  instances  of 
chronic  parenchymatous  nephritis,  a  salt-free,  or,  what  is  more  practi- 
cable, a  salt-poor  dietary,  is  a  most  useful  adjuvant  to  efforts  at  remov- 
ing the  edema. 

While  whole  milk  should  make  up  a  considerable  portion  of  the  diet, 
von  Noorden  has  pointed  out  that  milk  contains  on  the  whole  too  much 
protein,  and  recommends  that  it  should  be  restricted  to  three  pints  a  day, 
to  which  a  pint  of  cream  should  be  added.  The  writer  has  found  skim 
milk  and  buttermilk,  in  appropriate  quantities,  of  signal  value  in  cases 
in  which  dropsy  is  marked. 

Recently,  Terwaert  and  Van  Lier^  have  put  forth  the  claim,  based  on 
their  experiments  and  clinical  experience,  that  restriction  to  a  milk  diet 
in  cases  of  nephritis  with  retention  of  urea  is  decidedly  harmful. 

In  general,  a  mixed  diet  will  be  of  advantage ;  proteins  in  quite  lim- 
ited amounts,*  greens,  fruits  ^especially  fruit  juices),  pure  fats,  and 
light,  well  cooked  farinaceous  dishes  and  cereals  (except  oat-meal)  may 
be  allowed.  Cocoa  may  be  allowed  as  a  beverage  at  the  morning  meal. 
The  eft'ect  of  a  given  restricted  dietary  is  to  be  noted  by  making  careful 
observation  of  the  bodily  weight  and  of  repeated  tests  of  the  functional 
capacity  of  the  diseased  kidney  as  well  as  of  the  urine  and  urea  and  ere- 
atinin  content  of  the  blood. 

In  the  writer's  view,  it  is  no  less  important  to  the  welfare  of  the 
sufferer  from  chronic  Bright's  that  the  metabolic  processes  be  watched 
than  to  protect  by  an  appropriate  diet  the  chronically  "sick"  kidney  with 
a  view  to  maintaining,  as  far  as  possible,  its  functional  equilibrium. 

Drugs. — Drugs,  while  not  curative,  may  counteract  certain  dangerous 
tendencies  resulting  from  interference  with  kidney  excretion.  In  the 
exudative  variety,  in  which  anemia  is  often  pronounced  and  progressive, 
a  chalybeate  course,  from  time  to  time,  is  useful.  In  this  form,  anasarca 
is  also  present  and  calls  for  treatment.  The  patient  should  be  put  to  bed, 
where  he  should  remain  until  the  circulatory  equilibrium  is  restored, 
while,  at  the  same  time,  cholagogues,  diuretics,  and  diaphoretics  should 
be  given. 

Saline  cathartics,  exhibited  after  the  Matthew  Hay  method,  e.  g. 
in  concentrated  solution  in  the  early  morning,  so  as  to  produce  two  or 
three  watery  discharges  daily,  are  useful.  Mercury,  in  all  of  its  forms, 
is  to  be  omitted,  since  it  has  been  shown  that  this  drug  has  a  selective 
affinity  for  the  kidney  and  is,  thefefore,  harmful  in  its  effects  in  Bright's 
disease.  Unfortunately,  the  custom  of  prescribing  a  mercurial  prepara- 
tion at  intervals  in  this  complaint,  especially  when  edema  is  present,  is 


*While  from  80  to  100  gm.  of  nitrogen  daily  are  required,  it  is  often  advisable 
to  allow  much  less,  even  as  small  an  amount  as  5  gm.  for  a  week  or  two. 
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only  too  common,  but  it  should  not  be  approved  by  the  medical  pro- 
fession. 

Again,  one  of  the  main  aims  of  treatment  is  to  spare  the  renal  epi- 
thelium, irritating  substances,  hence  such  diuretics  as  caffeine,  theophyl- 
line, sodium-acetate,  and  other  members  of  the  purin  group  should  be 
abandoned  in  the  therapeutics  of  this  disease.  On  the  other  hand,  we 
may  eraploy  for  their  diuretic  effects,  unirritating  substances  such  as 
digitalis  and  the  salts  of  potassium,  especially  the  citrate,  either  singly 
or  in  combination. 

Active  diaphoresis,  especially  if  induced  by  means  of  hot  water  baths, 
or  hot,  wet  or  dry  packs,  is  a  potent  factor  in  lessening  dropsical  transu- 
dates and  the  albuminuria,  if  persistently  carried  forward  at  intervals  of 
twelve  or  twenty-four  hours. 

In  cases  in  which  the  renal  lesions  have  not  reached  an  advanced 
stage,  the  writer  has  observed  excellent  results  from  a  course  of  the 
hot  Nauheim  baths,  which  markedly  enhance  elimination  through  the 
skin  and  kidneys. 

The  Karell  diet,  or  the  Karell  cure,  is  warmly  advocated  by  Good- 
man" and  others.  The  technique  is  simple :  "The  patient  receives 
daily  at  8  and  12  a.m.,  and  4  and  8  p.m.,  200  c.c.  of  raw  or  boiled  milk, 
warm  or  cold,  according  to  the  taste."  If  great  complaint  is  made  of  thirst, 
the  patient  may  be  allowed  to  rinse  out  his  mouth  with  water,  with 
instructions,  however,  that  none  be  swallowed.  It  is  customary  to  con- 
tinue this  strict  diet  in  cases  of  renal  edema  for  a  period  of  one  week, 
after  which  it  may  l)e  gradually  relaxed. 

No  aspect  of  the  therapeutics  of  Bright's  disease  has  engaged  the  at- 
tention of  the  profession  to  so  great  a  degree  as  that  of  the  associated 
hypertension.  The  lesson  has  not  been  learned  as  yet  when  active  inter- 
ference with  this  ofttimes  compensatory  mechanism  should  be  commenced. 
It  is  to  be  recollected  that  while  high  systolic  and  diastolic  blood  pressures 
are  constant  symptoms  of  chronic  interstitial  nephritis,  if  we  except  the 
arteriosclerotic  kidney  of  the  aged,  the  inflammatory  parenchymatous  form, 
so  long  as  it  is  compensated,  exhibits  no  increase  of  blood  pressure. 

Says  EngeF,  the  theory  that  ascribes  nephritic  hypertension  to  the 
chronic  parenchymatous  variety  of  renal  disease  rests  upon  confounding 
it  with  cardiac  hypertension.  In  approaching  the  question  of  the  manage- 
ment of  the  symptom,  it  is  well  to  keep  in  remembrance  that  in  the  renal 
type  of  high  tension,  including  evidence^-  of  damage  to  the  vascular  system, 
an  unfavorable  prognosis  appears  to  depend,  as  pointed  out  by  Stone,  upon 
the  height  of  the  diastolic  pressure,  to  which  rather  than  to  the  systolic, 
our  closest  attention  should  be  given,  since  it  should  form  a  guide  to  aid 
our  efforts  to  reduce  high  blood  pressure.  In  view  of  the  presence  of  a 
greatly  increased  diastolic  pressure,  myocardial  exhaustion  supervenes,  re- 
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suiting  in  decreased  urinary  output,  and  symptoms  due  to  increased  reten- 
tion of  urea,  leading  in  some  cases  at  last  to  a  fatal  termination. 

On  the  other  hand,  cerebral  deaths,  due  to  the  greatly  augmented  dias- 
tolic pressure,  are  more  common  than  myocardial  deaths.  It  follows  as  a 
natural  corollary  that  by  a  reduction  of  the  high  diastolic  pressure,  we  not 
only  relieve  such  features  as  headache,  vertigo,  and  so-called  renal  asthma, 
but  also  and  more  importantly,  prevent  rupture  of  the  cerebral  arteries — an 
accident  that  often  terminates  life  abruptly.  This  indication  is  to  be  met 
by  the  cautiows  use  of  nitroglycerin  in  ascending  doses,  beginning  with  i 
minim  every  three  hours.  In  this  manner  we  also  relieve  the  heart  of  a 
serious  strain,  which  is  the  result  of  a  greatly  increased  tension  and  may 
lead  to  myocardial  exhaustion.  My  experience  of  the  use  of  hot  baths  in 
selected  cases  accords  with  that  of  Rowntree**,  who  states  that  a  drop  of 
lo  to  20  mm.  often  persists  some  time  after  a  hot  bath  that  results  in  a 
good  sweat. 

While  affording  therapeutic  assistance  to  meet  high  tension,  the  effects 
upon  the  heart,  the  urinary  output,  and  the  urea  and  creatinin  content  of  the 
blood  must  be  noted.  A  too  great  reduction  of  the  arterial  tension,  a  prev- 
alent mistake,  is  undesirable,  being  attended  with  danger  of  uremia  and 
serous  transudates  owing  to  the  resulting  insufficient  urinary  excretion. 

Myocardial  exhaustion,  which  manifests  itself  in  the  terminal  stage  of 
cirrhotic  kidney,  with  signs  of  cardiac  dilatation,  scanty  albuminous  urine, 
and  anasarca,  requires  heart  tonics  and  stimulants.  Here  digitalis  has  good 
effects ;  it  improves  the  myocardial  tonus  and  often  decidedly  increases  the 
urinary  output  as  to  both  fluids  and  solids  for  a  season  at  least.  With  the 
digitalis,  a  small  dose  of  nitroglycerin  may  be  combined  if  the  peripheral 
tension  be  high. 

If,  despite  the  treatment  described  above,  definite  uremic  manifestations, 
more  particularly  vomiting,  muscular  twitching,  convulsions,  or  coma, 
supervene,  vigorous  measures  are  to  be  resorted  to  with  all  possible  ex- 
pedition. Starvation  for  two  or  three  days  is  advisable.  Prompt  venesec- 
tion followed  by  the  use  of  physiological  salt  solution  given  subcutaneously, 
500  to  1,000  c.c,  as  recommended  by  Herri ck**,  often  gives  much  temporary 
relief. 

The  writer  has  observed  good  effects  from  the  subsequent  employment 
of  the  Murphy  drip  method  of  administering  this  solution,  preceded  by 
colonic  flushing.  Free  catharsis  and  active  diaphoresis  must  be  secured  in 
the  manner  above  described. 

Inhalation  of  chloroform,  or,  what  is  often  a  useful  and  the  writer  be- 
lieves an  essential  measure,  in  some  cases  at  least,  the  hypodermic  injection 
of  morphine  in  doses  of  from  gr.  1/6  to  ^,  is  to  be  employed,  and  repeated 
according  to  the  indications  of  the  particular  case.  White  and  Wilcox^** 
have  shown  that  morphine  does  good  in  Bright's  disease,  by  diminishing 
the  oxidizing  functions  of  the  body  metabolism.     The  late  Dr.  LeFevre 
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lauded  chloral,  and  the  writer  has  observed  gratifying  results  from  its  use 
in  half-drachm  dosage  thrown  into  the  rectum  at  intervals  as  required. 

Time  and  space  do  not  permit  of  a  full  presentation  of  the  treatment  of 
all  complicating  conditions  and  symptoms  in  chronic  Bright's  disease,  but 
those  omitted  from  consideration  here  must  receive  attention  in  accordance 
with  accepted  therapeutic  principles. 

Kidney  Organotherapy. — This  method  of  treatment  has  recently  re- 
ceived considerable  attention,  but  it  has  not  had  vogue  long  enough  to  per- 
mit of  a  proper  appreciation  of  its  value.  Sajous^^  claims  that  favorable 
results  have  been  reported  in  about  one-half  of  the  cases  of  chronic  nephritic 
in  which  kidney  preparations  have  been  tried.  One  may  use  a  maceration, 
as  have  Page  and  Dardelin^-,  or,  more  conveniently,  a  tablet  preparation. 
The  dose  of  the  latter  is  ten  to  fifteen  5-gr.  tablets  daily,  preferably  given 
between  meals.  Kidney  preparations  produce  several  effects  of  which  the 
chief  are  three:  (a)  The  prevention  of  uremia,  (b)  a  reduction  in  the 
percentage  of  albumin,  and  (c)  increased  diuresis.  It  is  not  improbable 
that  kidney  preparations  owe  their  stimulating  effect  upon  the  urinary 
output  and  their  antitoxic  power  to  an  adrenal  principle  in  organic  combi- 
nation. 

Salvarsan  has  yielded  encouraging  results  in  cases  of  syphilitic  origin. 
Perhaps  the  only  prerequisite  to  a  fair  degree  of  success  in  the  use  of 
salvarsan  or  neosalvarsan  is  the  selection  of  cases  in  the  earlier  stages  of 
this  form  of  nephritis,  since  no  drug  "can  possibly  restore  destroyed  renal 
parenchyma  or  transform  fibrous  connective  tissue  into  secreting  kidney 
cells."^" 

Surgical  Treatment. — The  percentage  of  cases  in  which  surgery,  i.e. 
incision  of  the  capsule  or  cleavage  of  the  cortex,  serves  a  useful  purpose  is 
probably  small,  and  it  is  gratifying  to  note  that  the  ardent  advocates  of 
these  operative  procedures  are  far  less  numerous  than  they  were  a  single 
decade  ago.  It  is  conceivable  that  a  splitting  of  the  capsule  or  mere  punc- 
ture of  the  same  will  diminish  abnormal  tension  and  thus  relieve  pain  which 
may  be  present.  Moreover,  for  hematuria,  more  particularly  if  practically 
limited  to  one  side,  "the  operation  should  be  recommended,  as  it  has  been 
frequently  followed  by  the  cessation  of  the  hernorrhage  in  chronic  Bright's 
disease."     (Newman".) 

As  a  rule,  the  good  effects  of  operation  are  only  temporary,  the  result 
of  an  improved  circulation  which,  however,  cannot  be  long  maintained. 
Surgical  methods  cannot  modify  the  nature  and  progressive  character  of  a 
chronic  nephritis,  cannot  arrest  nor  even  appreciably  retard  the  renal  and 
arterial  fibrosis  and  their  mechanical  consequences.  Finally,  no  form  of 
treatment  is,  in  a  real  sense  of  the  word,  curative  that  has  not  for  its  main 
aim  an  amelioration  of  the  toxemic  condition  present  and  the  removal  of 
etiological  factors  in  particular  cases. 
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DISCUSSION. 

Dr.  Cornwall  said  that  in  the  treatment  of  chronic  Bright's  Disease  the  main 
thing  was  easement  of  the  work  of  the  crippled  kidneys.  This  obviously  was  effected 
chiefly  by  regulation  of  the  diet,  and  especially  by  regulation  of  the  nitrogenous 
ration,  qualitative  as  well  as  quantitative.  It  was  not  enough  to  reduce  the  amount 
of  protein  to  the  minimum  health  ration,  or  even  to  interpose  periods  of  protein 
starvation ;  it  was  necessary  also  to  select  the  protein-containing  articles  of  food 
with  the  object  of  getting  those  whose  metabolism  would  be  attended  with  the  by- 
production  of  the  minimum  amount  of  protein  fragments  of  deletrious  charcter,  or 
those  that  are  poorly  eliminated,  such  as  fragments  of  the  purin  class  and  the  leuco- 
main  and  ptomain  class ;  which  practically  meant  a  diet  from  which  animal  food,  with 
the  exception  of  milk  and  its  products,  was  largely  excluded.  The  necessity  of  keeping 
down  the  quantity  of  the  undesirable  protein  fragments  in  the  diet  of  chronic 
nephritics  could  not  be  too  much  emphasized.  The  prophylaxis  of  chronic  Bright's 
Disease  was  a  phase  of  its  therapeutics  which  deserved  more  attention  than  it  usually 
received.  The  need  of  this  prophylaxis  was  often  suggested  by  heredity.  And  the 
most  important  thing  in  this  prophylaxis  was  the  early  adoption  of  the  easy  nitro- 
genous diet. 

Dr.  Wood:  Dr.  Anders  has  spoken  of  the  dangers  of  the  injudicious  use  of 
calomel  as  a  diuretic,  in  nephritis ;  I  should  like  to  go  a  step  further  and  call  atten- 
tion to  the  possibility  of  injurious  effects  from  any  diuretic.  It  is  to  be  remembered 
that  we  are  dealing,  essentially,  with  an  inflamed  organ  and  any  increase  of  functional 
activity  is  liable  to  add  to  the  degree  of  damage ;  rest  is  what  we  need,  not  increased 
function.  The  investigations  of  Dr.  Christian  have  shown  that  in  experimental 
nephritis  in  the  lower  animals,  death  is  hastened  rather  than  delayed  by  the  use  of 
diuretics. 

In  regard  to  the  lowering  of  the  blood  pressure  I  think  it  is  well  to  bear  in 
mind  that  many  of  these  cases  need  an  arterial  pressure  somewhat  higher  than  what 
we  call  "normal"  and  it  may  be  a  mistake  to  try  to  reduce  the  pressure  too  much. 
When  it  is  deemed  desirable,  however,  to  lower  the  pressure,  I  should  like  to  call 
attention  to  the  value  of  an  old  remedy  that  I  did  not  hear  Dr.  .Anders  mention  and 
that  is  Veratrum  Viride.  Since  this  drug  acts  by  slowing  the  heart  it  tends  to  con- 
serve cardiac  energy  and,  I  believe,  is  less  liable  to  cause  too  great  a  fall  than  are 
the  Nitrites. 


IS  GASTRIC  ULCER  AN  EX  ANTHEM  OF  ALLERGIC  ORIGIN? 
IF  SO,  WHAT  IS  ITS  TREATMENT? 

BY  ROBERT  T.  MORRIS,  F.A.C.S., 

6l6    MADISON    AVENUE,    NEW   YORK. 

The  term  "exanthem"  in  common  acceptance  relates  to  the  external 
cutaneous  covering.  In  the  embryo  the  mucous  surfaces  arose  from  the 
endoderm  and  the  skin  from  the  ectoderm.  Both  of  these  surfaces  are 
covered  by  an  epithelial  layer.  If  we  picture  the  mucous  surfaces  as  well 
as  the  skin  surfaces  as  still  being  akin  to  each  other,  we  may  in  that  light 
take  up  the  question  of  gastric  ulcer  as  an  exanthem,  corresponding  to 
some  of  the  skin  diseases.  Certain  ones  among  the  skin  diseases  are  of 
allergic  origin.  Sensitized  patients  make  allergic  response  to  various  toxic 
processes  manifested  in  localized  irritative  or  destructive  influence  upon 
skin  cells.  It  is  my  belief  that  gastric  ulcer  belongs  in  the  same  category. 
Rosenow  has  explained  to  us  the  nature  of  elective  affinity  of  certain  tis- 
sues of  the  body  for  certain  poisons.  In  some  of  the  skin  exanthemata, 
there  is  elective  affinity  for  certain  toxins,  and  these  toxins  concentrated 
at  elective  points  produce  irritative  or  destructive  influence  in  two  chief 
ways.  First,  by  direct  toxic  influence ;  next  by  over-action  of  antibodies 
called  out  by  the  presence  of  toxins. 

Now  let  us  carry  this  same  principle  to  that  other  part  of  the  ectoderm 
which  became  the  mucosa  of  the  gastric  area.  We  know  that  the  part  of 
the  mid-gut  represented  by  the  pylorus  and  the  duodenum  particularly, 
possesses  elective  affinity  for  certain  toxins  in  high  degree.  Why  does  one 
patient  carrying  toxins  of  a  certain  sort  in  his  blood  circulation  develop 
ulcer  in  the  gastric  area,  while  another  patient  carrying  still  more  of  the 
same  toxins  in  his  blood  circulation  has  no  such  ulcer? 

For  purposes  of  argument  we  may  assume  that  the  patient  who  has  the 
ulcer  has  been  sensitized.  In  other  words  his  ulcer  is  of  allergic  origin  and 
corresponds  to  an  exanthem  of  the  skin.  Many  years  ago  before  the  sub- 
ject of  elective  affinity  had  been  presented  to  the  attention  of  the  profes- 
sion, I  showed  that  the  appendix  vermiformis  was  the  seat  of  peculiar  toxic 
demonstration,  different  from  that  occurring  elsewhere  in  the  intestinal 
tract.  There  was  not  only  direct  toxic  destruction  of  cells  but  a  prolifer- 
ative endarteritis  frequently  closed  the  blood  vessels  of  the  appendix  and 
cut  off  the  circulation  of  part  or  the  whole  of  its  terminal  arterial  system. 
Later  I  found  that  the  same  pathologic  phenomena  occurred  in  ulcers  of  the 
gastric  area,  where  we  likewise  have  terminal  arterial  anatomy.     We  know 
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that  because  of  elective  affinity  for  toxins  in  the  gastric  area,  this  part  of 
the  modified  ectoderm  undergoes  destructive  processes. 

Sometimes  there  is  widely  extended  injury  to  superficial  capillaries  in 
such  a  way  that  we  have  a  "bleeding  sponge"  ulcer,  hardly  to  be  classified 
as  ulcer  because  the  defect  is  not  much  in  evidence  on  macroscopic  exam- 
ination. In  other  cases  there  is  proliferative  change  in  the  tunica  intima  of 
blood  vessels  belonging  to  one  or  more  terminal  arterial  groups.  Because 
of  the  resulting  localized  anaemia,  the  anaemic  tissues  have  lost  their  de- 
fence mechanism  against  bacterial  inroads  and  against  digestive  processes. 
In  such  cases  we  have  a  localized  indurated  ulcer  or  a  perforating  ulcer 
caused  by  direct  toxic  influence,  by  over  action  of  antibodies  called  to 
that  region  on  account  of  the  presence  of  the  toxin,  or  we  have  further  a 
third  element  of  bacterial  inroad  upon  anaemic  tissue,  or  still  further  a 
fourth  element  of  peptic  action  upon  tissue  which  has  been  deprived  of  its 
defence  mechanism. 

If  gastric  ulcer  is  an  exanthem  of  allergic  origin  what  is  its  treatment? 
In  the  history  of  medicine  the  treatment  of  disease  conditions  has  been  at 
first  a  matter  of  alleviation  of  symptoms.  Symptomatic  treatment  of  any 
illness  belongs  in  category  with  superstition  in  religion.  Superstition  takes 
the  place  of  knowledge  pending  the  time  when  knowledge  may  be  acquired. 
Now  that  we  have  acquired  knowledge  of  the  subject  of  elective  affinities 
and  we  have  become  familiar  with  the  fact  that  toxic  influences  are  funda- 
mental in  cases  of  gastric  ulcer,  a  critical  examination  of  the  subject  from 
its  fundamentals  allows  us  to  conclude  that  the  treatment  of  gastric  ulcer 
must  begin  from  the  treatment  of  the  condition  or  conditions  responsible 
for  the  production  of  toxins  which  make  the  round  of  the  blood  and  lymph 
circulation. 


INSTITUTIONAL  TREATMENT  OF  DISEASE  AND 
SPECIALIZATION 

BY  FRANCIS  M.  POTTENGER,  A.M.,  M.D.,  LL.D., 

MONROVIA,  CALIF. 

Efficiency  in  therapeutics  concerns  not  only  the  remedy  but  the 
manner  in  which,  and  the  conditions  under  which,  the  remedy  is  applied. 

The  advances  in  therapeutics  which  have  been  made  during  the  last 
few  years  have  not  been  confined  to  finding  more  efficient  remedies. 
Much  attention  has  been  given  to  better  application,  and  the  conditions 
under  which  the  patient  is  treated  are  ever  receiving  more  and  more 
attention. 

Out  of  this  study  has  sprung  the  institutional  treatment  of  disease. 
It  is  within  the  memory  of  the  present  generation  when  institutions 
were  only  for  the  poor  and  helpless.  Their  fields  of  application,  too, 
were  limited  to  very  few  diseases.  To-day,  however,  the  sphere  of 
institutional  treatment  is  being  extended  to  almost  all  severe,  serious 
diseases. 

When  scientific  medicine  was  young  and  little  was  known  of  the 
nature  of  even  the  most  common  affections,  institutions  were  consid- 
ered as  necessary  only  for  those  whom  the  municipality  and  state  felt 
an  obligation  to  look  after  when  ill.  The  public  hospital  was  almost 
alone  save  for  a  few  institutions  for  the  care  of  the  deaf  and  dumb,  blind, 
imbeciles,  epileptics  and  mental  cases.  It  is  impossible,  however,  for 
such  a  big  idea  as  that  of  institutional  treatment  to  be  long  confined  to 
narrow  limits.  The  idea  that  the  poor  who  were  treated  in  institutions 
received  more  efficient  medical  service  than  the  wealthy  who  were 
treated  in  their  homes,  was  gradually  grasped  by  the  medical  profession 
and  then  seized  upon  by  laymen. 

One  of  the  greatest  factors  in  advancing  the  institutional  idea  has 
been  the  wonderful  development  of  surgery.  Surgery  has  demanded 
certain  facilities  and  conditions  which  can  best  be  had  in  permanent  in- 
stitutions. While  the  surgeon  can  carry  his  operative  equipment  with 
him  from  place  to  place,  yet  operations  can  be  done  so  much  easier  and 
so  much  more  successfully,  and  there  are  so  many  more  operations  that 
can  be  done  safely,  in  the  permanent,  suitably  equipped  operating  room, 
that  the  operation  in  the  home  is  now  almost  unheard  of.  Surgery  could 
not  have  advanced  as  rapidly  as  it  has  without  the  aseptic  surroundings 
and  improved  facilities  of  the  modern  hospital.  Thanks  to  it,  no  cavity 
of  the  body  to-day  ofifers  barriers  against  surgical  skill.    Operations  can 
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be  performed  in  the  home,  but  they  are  done  so  much  more  successfully 
in  the  hospital,  and  the  mortality  rate  and  the  term  of  illness  has  been 
reduced  so  substantially,  that  one  no  longer  doubts  the  advantages  of 
the  hospital  as  compared  with  the  home  in  surgical  affections. 

Careful  observation  shows  that  the  better  surgical  results  obtained 
in  hospitals  are  not  alone  due  to  the  operating  equipment  and  improved 
surgical  technic  carried  out ;  but  are  also  due  to  the  fact  that  the  patient 
is  removed  from  the  harmful  influences  of  the  home  and  given  the  assist- 
ance of  trained  attendants.  This  then  is  the  true  hospital  idea,  an  insti- 
tution constructed  and  equipped  for  the  treatment  of  a  special  class  of 
cases,  manned  by  special  attendants  not  only  trained  in  the  mechanical 
application  of  measures,  but  also  to  provide  the  particular  helpful  atmos- 
phere that  is  necessary  for  the  patients.  This  idea  is  applicable  to  all 
diseases. 

Efficiency  is  the  watchword  of  business  enterprise.  The  aim  is  to 
produce  the  best  result  at  lowest  cost.  This  is  just  as  applicable  in  mat- 
ters of  health  as  it  is  in  things  material.  The  public,  however,  has  not 
yet  learned  this.  Health  is  more  valuable  than  any  product  from  the 
mine,  field,  or  shop.  Each  ablebodied  individual  has  a  productive  value> 
He  presents  a  certain  investment  which  has  been  necessary  to  bring  him 
to  his  existing  state,  and,  further,  he  represents  potential  energy  which 
may  be  utilized  in  the  production  of  wealth. 

Disease  is  the  foe  of  efficiency.  Morbidity  not  only  decreases  effi- 
ciency, but  causes  waste  in  that  it  calls  for  increased  outlay.  Every 
time  a  man  is  ill,  the  capital  which  is  sunk  in  his  business  is  increased  by 
the  expenditure  required  to  restore  him  to  health,  plus  the  loss  in  earn- 
ing power  during  his  illness,  and,  at  the  same  time,  his  future  produc- 
tiveness is  in  many  instances  decreased.  Economically,  then,  we  have 
an  increased  investment  Avith  diminished  returns.  Here  then  is  the 
economic  argument  for  the  efficient  treatment  of  disease  which  requires 
not  only  that  the  best  therapeutic  measures  be  supplied,  but  that  they  be 
applied  under  conditions  which  are  most  favorable.  Everyone  recog- 
nizes the  difference  in  waste  betv.'een  systematized  and  unsystematized 
production.  Vast  fortunes  hiive  been  made  simply  through  the  elimi- 
nation of  waste.  The  same  difference  exists  between  organized,  syste- 
matized treatment  of  disease  as  represented  in  properly  constructed, 
equipped,  and  conducted  institutions,  and  treatment  in  poorly  managed 
homes.  No  great  fortune  is  piled  up  by  any  one,  but  the  saving  is  dis- 
tributed to  many.  A  few  days  of  idleness  saved  here,  a  few  weeks  and  a 
few  months  saved  there  ;■  a  greater  efficiency  here,  a  life  saved  there. 
Such  results  are  not  as  plainly  seen  as  an  accumulation  of  visible  wealth, 
but  they  are  just  as  certain  and  far  more  remunerative  to  the  public  at 
large. 

It  must  also  be  understood  that  institutional  treatment  in  itself  does 
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not  guarantee  efficiency.  It  may  be  more  wasteful  than  treatment  in 
the  home.  Much  depends  on  what  might  be  determined  "the  soul  of  the 
institution,"  that  is,  "the  atmosphere  about  it" — the  thing  which  can 
not  be  defined,  but  which  impresses  one  on  entering  it.  When  right,  it 
is  helpful  and  inspiring ;  when  wrong,  it  is  harmful  and  depressing.  Too 
great  a  proportion  of  the  total  concern  for  institutions  is  paid  to  con- 
struction and  equipment  and  not  enough  to  creating  an  optimistic,  help- 
ful atmosphere.  Brick  and  mortar  make  the'  visible  structure,  but  the 
"atmosphere"  is  the  real  soul  created  by  those  who  are  responsible  for 
its  policies  and  who  conduct  its  operation.  This  is  particularly  true  of 
institutions  for  convalescents  and  those  suffering  from  chronic  disease. 
It  might  be  said  that  construction  and  equipment  are  most  important 
to  acute  medical  and  surgical  affections;  but,  even  in  these  no  one  will 
doubt  the  influence  that  a  cheerful  and  hopeful  atmosphere  has  in  stim- 
ulating the  body  defenses  for  the  serious  ordeal  of  an  operation,  or  for 
withstanding  the  harmful  influences  of  acute  disease.  There  is  a  cen- 
tral nervous  system  back  of  every  patient  suffering  from  disease, 
whether  surgical  or  medical,  and  when  this  is  shielded  as  much  as  pos- 
sible from  harmful  stimuli,  the  patient  is  aided  most. 

The  institutional  idea  is  growing.  In  the  future  it  will  probably 
develop  faster  than  in  the  past ;  and,  while  not  wishing  to  prophesy,  yet 
I  will  assert  that  the  institutional  treatment  of  disease  will  be  success- 
ful in  proportion  to  the  success  that  it  meets  in  furnishing  the  helpful 
atmosphere  demanded  by  those  who  are  ill. 

I  elsewhere  detailed  some  of  the  difficulties  which  are  to  be  over- 
come in  order  to  make  the  home  treatment  of  tuberculosis  as  successful 
as  institutional  treatment  (Clinical  Tuberculosis,  II,  p.  470)  and  since 
the  principle  underlying  treatment  of  all  diseases  is  much  the  same,  I 
shall  quote  from  that  discussion: 

"The  home  treatment  of  tuberculosis  will  be  successful  in  direct  proportion  to  the 
manner  in  which  sanatorium  principles  are  established  and  carried  out.  By  the  term 
'sanatorium  principles'  is  meant  a  carefully  planned  program  of  hygienic  living,  per- 
sonal hygiene,  regulated  rest  and  exercise,  food  prescribed  to  suit  the  needs  of  the 
patient,  and  other  measures  which  are  directed  toward  increasing  the  patient's  vitality, 
and  surrounding  the  patient  with  an  atmosphere  of  cheer  and  hope. 

"There  are  two  things  to  bear  in  mind  in  treating  the  patient  in  the  home :  first, 
the  arrangement  of  the  room,  or  whatever  accommodations  are  occupied  by  the  patient 
in  such  a  manner  as  to  afford  the  greatest  aid  to  recovery ;  second,  the  training  of  the 
patient  so  as  to  avoid  scattering  infection  and  transmitting  the  disease  to  others." 
and  again  (p.  472)  : 

"After  accommodations  have  been  supplied  to  the  patient  in  such  a  way  as  to 
afford  him  the  best  application  of  the  open  air  life  possible  under  the  circumstances, 
the  next  important  problem  is  to  furnish  him  with  helpful  surroundings.  The  diffi- 
culty here  is  that  the  patient  is  the  exception.  Home  activities  are  intended  for  the 
well.  It  requires  sacrifices  not  only  on  the  part  of  the  patient,  but  on  the  part  of 
other  members  of  the  family  in  order  to  create  the  proper  atmosphere  and  to  afford 
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the  necessary  help  to  the  patient.  It  is  the  duty  of  the  physician  to  explain  this 
fully  to  the  friends  and  members  of  the  family,  so  that  they  may  cooperate  thoroughly 
toward  the  one  end,  that  of  keeping  the  patient  interested  in  his  treatment,  and 
avoiding  distractions,  worries,  and  excitements  of  various  kinds.  This  is  one  of  the 
hardest  things  to  accomplish.  It  is  far  more  difficult  than  furnishing  open  air  sleep- 
ing apartments  and  it  is  no  less  important.  The  whole  family  must  have  confidence 
in  the  line  of  treatment  and  must  be  imbued  with  the  necessity  of  aiding  the  patient 
to  carry  it  out,  otherwise  failure  is  almost  sxife  to  result. 

"The  friends  must  know  that  tuberculosis  is,  a  chronic  disease,  which  runs  an 
uneven  course.  They  must  be  prepared  for  the  exacerbations  of  symptoms  which 
come  now  and  then,  and  must  be  able  to  encourage,  rather  than  discourage,  the  patient 
at  these  times.  It  is  necessary  for  the  physician  to  tell  them  what  their  attitude  to- 
ward the  patient  should  be,  and  see  that  he  obtains  support  and  encouragement  in 
carrying  out  his  program.  Friends  must  not  be  too  solicitous.  They  must  not  nag. 
Nagging  stirs  up  rebellion  and  destroys  the  spirit  of  cooperation.  The  patient  must 
be  treated  as  an  intelligent  being  and  must  be  expected  to  use  judgment.  If  he 
does  not,  it  is  the  physician  who  should  correct  him  and  not  the  attendants. 

"I  have  seen  many  patients  driven  almost  to  distraction  by  over-anxious  relatives 
and  friends.  Again,  I  have  seen  them  throw  away  their  chances  of  cure  by  following 
the  advice  of  relatives  and  friends  who  tried  to  minimize  the  seriousness  of  their 
disease  and  urged  them  to  do  things  which  would  prove  harmful.  Cooperation  of  all 
parties  concerned  is  difficult  to  obtain,  but  indispensable  to  the  highest  degree  of 
success.    Whether  this  shall  be  obtained  or  not,  will  depend  largely  upon  the  physician. 

"In  the  preparation  of  food  for  the  patient  care  must  be  exercised.  There  is 
too  much  of  a  tendency  on  the  part  of  solicitous  mothers,  wives,  and  others,  to  be 
too  desirous  of  pleasing  the  fancies  of  the  patient.  The  patient's  appetite  is  not  the 
proper  guide  to  the  food  that  he  needs  and  should  have.  The  friends  who  are  around 
him,  unless  they  are  properly  trained,  have  little,  if  any  more,  judgment  than  he;  con- 
sequently it  is  the  duty  of  the  physician  carefully  to  supervise  the  diet  of  the  patient." 

This  is  the  age  of  specialization  in  medicine ;  but  the  really  success- 
ful specialist  is  the  one  who  realizes  that  his  specialty  is  a  part  of  inter- 
nal medicine.  It  was  necessary  for  specialists  to  take  up  the  various 
departments  of  medicine  and  develop  them,  but  it  does  not  require  a 
broad  vision  to  see  that  their  principal  work  is  that  of  the  pioneer. 
They  are  giving  their  thought  and  energy  to  some  special  subject  that 
it  may  be  developed  and  simplified  in  such  a  manner  as  to  be  utilized 
by  general  practitioners  of  medicine.  Those  who  have  added  most  to 
their  chosen  field  of  specialization,  whether  it  be  in  the  field  of  the  eye, 
the  nose  and  throat,  diseases  of  the  respiratory,  circulatory,  digestive, 
or  nervous  systems,  cannot  help  chafing  under  the  restraint  of  being 
.specialists.  They  recognize  that  the  symptoms  which  they  are  attempt- 
ing to  relieve  are  as  apt  to  be,  and  in  some  instances  more  apt  to  be, 
dependent  upon  diseases  of  structures  which  do  not  come  under  their 
.specialty  than  of  those  that  do.  They  further  are  cognizant  of  the  fact 
that  the  structures  which  are  recognized  as  directly  in  their  sphere  of 
study  cannot  be  considered  apart  from  the  other  structures  of  the  body. 
Medicine  will  be  successful  when  it  recognizes  that  the  body  is  a  unit, 
every  part  of  which  is  aflPected  by  every  other  part,  and  that  the  whole  is 
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dependent  upon  the  normal  action  of  every  part ;  when  it  grasps  the  fact 
that  a  disease  is  of  most  consequence  and  is  of  the  greatest  interest  to 
the  patient  as  it  affects  him  as  a  living,  thinking,  hoping  being,  and  as  it 
interferes  with  his  productiveness. 

I  have  made  this  seeming  digt*ession  in  order  that  my  opinion  of  spe- 
cial institutions  may  be  understood.  Specialization  in  medicine  requires 
specialization  in  institutional  treatment,  but  if  this  is  carried  too  far  it  is 
going  to  complicate  rather  than  to  unify  medicine.  There  are  some  dis- 
eases which  for  various  reasons  should  be  treated  apart ;  but  these  are 
few.  What  we  must  eventually  aim  at  is  efficiency  and  unity ;  and  this 
will  come  when  we  have  fully  grasped  the  most  important  truth  in  clin- 
ical medicine, — that  the  pathological  process,  no  matter  what  it  is,  must 
not  be  considered  alone,  but  in  relationship  to  the  entire  organism.  In 
other  words,  clinical  medicine  must  take  into  consideration  the  manner 
in  which  normal  function  is  disturbed  throughout  the  entire  body. 

From  this  it  may  be  seen  that  the  principles  of  therapy  in  all  dis- 
eases must  be  much  the  same.  Every  system  of  the  body  must  be  taken 
into  account.  When  our  specialties  have  been  fully  worked  out,  not 
only  as  affecting  certain  organs  and  systems,  but  in  their  relationship 
to  the  important  organs  and  systems  which  are  not  the  seat  of  the  pri- 
mary disease,  the  unity  of  medicine  will  be  a  possibility  and  the  inter- 
nist be  able  to  render  efficient  service  in  all  ordinary  diseases.  When 
that  time  comes,  it  will  be  possible  to  successfully  treat  in  general  hos- 
pitals those  diseases  which  are  now  being  treated  in  special  institutions ; 
and  the  patient  as  an  individual  will  profit  by  the  change. 
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Chronic  intestinal  toxemia  is  a  term  that  has  been  loosely  employed 
by  many  authors,  but  to  those  who  are  constantly  studying  intestinal  con- 
ditions, it  is  a  distinct  entity  and,  although  not  a  disease  but  rather  a 
s\Tnptom  complex  of  enteric  pathology,  it  must  be  treated.  Like  uremia  it 
is  a  complex ;  a  poisoning  of  the  system,  originating  in  all  probability  from 
definite  lesions  of  the  gastrointestinal  tract.  It  is  often  accompanied  by 
pathological  changes  in  the  wall  of  the  gut,  usually  localized  to  the  right  side 
of  the  colon.  So  far,  the  exact  nature  of  the  poison  is  no  more  proven  than 
is  that  of  uremia. 

It  is  customary  to  speak  of  the  toxemias  of  pregnancy  and  of  nephritis 
as  being  of  non-bacterial  origin  and  of  the  toxemias  of  diphtheria,  typhoid, 
pneumonia  and  other  infectious  diseases  as  being  derived  from  the  endo- 
or  ecto-toxins  or  the  end  products  of  bacteria  because  we  know  that  these 
diseases  are  of  bacterial  origin.  The  limitations  of  this  paper  prevent  a 
detailed  discussion  of  the  dififerent  theories  of  chronic  intestinal  toxemia. 
The  author  however  is  strongly  inclined  to  the  view  that  it  can  be  classed 
among  the  bacterial  infections.  A  diseased  intestinal  mucosa  and  a  meta- 
m_orphosed  colon  bacillus  capable  of  yielding  a  toxin  are  essential  for  this 
theory.^ 

The  diagnosis  of  chronic  intestinal  toxemia  is  based  upon  three  chief 
factors,  the  history,  the  A'-ray,  and  the  symptomatology  and  physical  signs. 
The  history  of  these  patients  begins  frequently  with  an  attack  of  acute  in- 
digestion and  often  a  so-called  ptomaine  poisoning  following  the  ingestion 
of  some  easily  decomposed  or  indigestible  article  of  food.  This  is  followed 
by  a  prolonged  interference  with  the  digestive  system  and  by  nervous  dis- 
turbances, the  latter  frequently  predominating.  The  primary  trouble  is 
probably  an  intestinal  putrefaction,  the  secondary  a  chronic  intestinal 
toxemia  in  which  the  colon  bacillus,  metamorphosed,  plays  the  important 
role  due  to  the  toxins  liberated. 

A  brief  description  of  the  leading  digestive  symptoms  is  as  follows : 

Constipation. — Constipation  may  be  congenital  or  acquired,  usually  the 
latter,  but  it  frequently  follows  an  abdominal  operation.  Occasionally  a 
history  of  constipation  is  absent  and  the  condition  is  discovered  during 
radiography  of  the  gastrointestinal  tract ;  it  is   rarely  absent  but  may  be 
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replaced  by  diarrhea  or  colitis.  In  all  probability,  constipation,  recognized 
or  not,  has  been  present  and  an  important  factor  in  the  complaint.  An  al- 
ternation of  constipation  and  diarrhea  is  quite  frequent,  constipation  then 
being  possibly  the  etiological  factor.  Evidences  of  this  are  the  presence  of 
fecal  masses  in  the  colon. 

Flatulence. — This  symptom  is  nearly  always  present  and  is  evidenced 
by  eructations  and  passage  of  flatus  per  anum.  Abdominal  distention  may 
be  present,  with  or  without  relief  by  the  passage  of  gas  but  when  marked 
and  continuous  is  suggestive  of  intestinal  obstruction.  There,  may  be  con- 
siderable gas  production  with  a  soft  and  flat  abdomen.  Excess  of  gas 
bubble  frequently  remaining  in  one  spot  can  be  demonstrated  in  the  radio- 
graphs. Abdominal  pain  is  one  of  the  results  of  distention  of  the  gastro- 
intestinal tract  and  the  pain  may  be  out  of  proportion  to  the  amount  of 
flatus.  Kinks  and  adhesions  may  confine  small  amounts  of  gas  and  ac- 
centuate the  pain  but  we  must  always  consider  the  nervous  susceptibility 
of  the  patient.    A  very  common  complaint  is  that  "everything  turns  to  gas." 

Aerophagia  is  a  frequent  complication  and  can  be  sometimes  demon- 
strated by  fluoroscopy  of  the  esophagus  during  deglutition.  The  patient 
frequently  begins  to  belch  and  swallow  gas  immediately  on  entering  the 
ofifice  although  perfectly  quiet  while  sitting  in  the  waiting  room.  Palpita- 
tion of  the  heart  results  from  distention  of  the  cardia.  It  can  be  shown 
by  fluoroscopy,  the  cardia  gas  bubble  pressing  up  on  the  heart.  A  feeling 
of  fullness  after  the  ingestion  of  small  quantities  of  a  meal  may  be  ex- 
plained on  these  grounds,  for  when  the  gas  bubble  in  the  cardia  is  large  it 
is  difficult  to  make  the  patient  swallow  the  whole  meal.  Dr.  Aaron-  finds 
bile  in  the  stomach  contents  suggestive  of  this  condition. 

Flatulence  due  to  abnormal  fermentation  or  decomposition  of  carlx)- 
hydrates  may  sometimes  be  distinguished  from  that  caused  by  decomposi- 
tion of  proteins  or  putrefaction.  The  former  is  characterized  by  the  lack 
of  putrefactive  odor  to  the  gas  expelled  and  the  latter  by  the  foul  odor 
of  the  gases  due  to  the  formation  of  the  putrescible  substances,  the  phenols, 
indols,  and  other  nitrogenous  decomposition  products  of  protein  origin. 
Carbohydrate  free  diet  will  often  clear  up  the  former  and  a  meatprotein 
free  diet  the  latter,  but  very  frequently  the  two  kinds  of  gas  formation  are 
closely  associated. 

The  Neri'ous  System. — The  mental  symptoms  are  often  far  out  of  pro- 
portion to  the  extent  of  the  lesion.  Depression  is  marked  and  may  even 
extend  into  a  melancholia.  The  patient  is  extremely  irritable  and  disturbed 
by  small  things  that  are  usually  passed  by  and  the  character  is  often  com- 
pletely changed.  He  is  misunderstood  by  his  family  and  immediate  friends, 
although  he  appears  normal  to  his  acquaintances.  There  is  lack  of  con- 
centration and  general  inefficiency.  These  defects  may  lead  to  obsessions 
and  even  to  dual  personality.  Attacks  of  vertigo,  semi  or  complete  uncon- 
sciousness, or  convulsions  resembling  epilepsy  are  not  infrequent.     These 
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attacks  can  often  be  accompanied  by  or  traced  to  an  increase  in  the  physical 
symptom  of  constipation,  flatulence,-  and  "indigestion.''  In  the  severest 
cases  dehrium,  coma,  illusions,  or  delusions  may  occur.  The  sensory, 
motor,  and  sympathetic  systems  ai'e  usually  affected.  Myalgias,  neuralgias,, 
and  neuritides  are  very  common  and  -  respond  quickly  to  the  proper  treat- 
ment of  the  intestinal  condition,  resisting  the  usual  coal-tar  products.  The 
motor  symptoms  are  usually &due  to  irritation  to  the  central  ganglia.  Irrita- 
tion of  the  sympathetic  system"  is' shown  by  vasomotor  disturbances,  as 
flushing  of  the  face,  tai^y-  or  bradycardia,  irritable  stomach,  dermatogra- 
phia,  polyuria,  and  inlfefference  with  the  ductless  glands. 

Joints. — Various><$brhis  of  chronic  arthritis  are  very  common  and  pos- 
sibly arthritis  defi^TtMns.  Joint  pains  and  creaks  with  joint  fremitus  are 
very  common. 'f--'""'  - 

Abdowindl  cxdmination  shows  signs  of  intestinal  stasis,  crepitation 
over  the  cblon,  especially  the  cecum.  Splashing,  tenderness,  and  a  "doughy" 
abdom^  are  Very  common.  Signs  of  enteroptosis  are  contributing  evi- 
denced '6f  a  tendency  to  this  intestinal  condition.  They  are  positively  to  be 
looked  Upon  as  a  frequent  accompaniment  of  intestinal  toxemia  rather  than 
as  a  direct  cause.  This  point  is  of  great  importance  in  differential  diagnosis 
as  regards  -  surgical  intervention.  Fecal  masses  in  the  colon  can  often  be 
demonstrated  and  also  collections  in  the  rectum  and  sigmoid  flexure. 

'  Therapy  of  Chronic  Intestinal  Toxemia. — The  treatment  can  be  sub- 
divided into  that  for  (a)  intestinal  putrefaction  and  for  (&) chronic  in- 
testinal toxemia  proper. 

The  treatment  of  intestinal  putrefaction  consists  of  a  primary  purge, 
preferably  castor  oil,  which  should  be  given  for  two  or  three  doses,  one 
ounce  every  other  day.  The  dietary  is  based  upon  the  withdrawal  of  all 
meat  protein  or  an  admixture  of  carbohydrates  and  fats  without  complete 
protein  withdrawal.  This  latter  diet  is  given  with  the  idea  that  if  a  sufficient 
quantity  and  quality  of  these  substances  be  given  they  will  withstand  de- 
struction and  bacterial  processes  in  the  upper  intestine  (E.  E.  Smith''). 
The  employment  of  this  dietary  may  be  very  successful,  but  its  efficacy  may 
be  shown  by  the  use  of  glucose  and  starch  enemata.  The  author  believes 
in  no  compromise,  however,  and  gives  no  meat  protein  for  several  days. 
Colon  cleansing  irrigations  of  saline  solution  are  very  useful  here  and  should 
be  given  until  all  evidence  of  putrefaction  are  absent.  Catharsis,  fasting, 
and  colon  irrigations  will  usually  clear  up  intestinal  putrefaction.  Fer- 
mented milk  with  lactic  acid  bacilli,  buttermilk,  or  even  sweet  milk  and 
cereals  and  simple  stewed  fruits  alone  should  be  given.  Drugs  at  this 
stage  are  harmful.  As  putrefaction  may  occur  at  any  stage  of  intestinal 
toxemia  and  often  recurs,  the  treatment  may  have  to  be  repeated. 

Diet. — The  diet  in  chronic  intestinal  toxemia  proper  is  all  important. 
(a)  On  account  of  the  close  association  with  and  danger  of  intestinal 
putrefaction,  it  is  necessary  to  withdraw  all  meat  protein  except  that 
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contained  in  milk,  cream,  and  butter.  This  includes  all  eggs,  meat,  fish, 
shellfish,  and  meat  extracts.  After  a  reasonable  time,  say  three  months,  an 
egg  and  a  little  bacon  is  allowed  and  the  patient  watched  for  symptoms. 
Meat  can  then  be  added  gradually  if  the  grade  of  toxemia  is  a  mild  one. 
Relapses  should  always  be  treated  by  a  complete  withdrawal  of  meat. 

(b)  Prohibit  all  white  refined  flour  and  substitute  whole  wheat.  The 
white  flour  of  to-day  is  so  highly  refined  that  the  nutritious  substance 
(so-called  "vitamines")  and  salts  so  necessary  for  proper  metabolism 
have  been  removed.  Prolonged  eating  of  this  white  flour  has  shown 
bad  results  in  intestinal  toxemia,  and  it  constipates.  Polished  rice 
should  be  placed  in  the  same  class  and  forbidden,  non-polished  and  un- 
coated  rice  being  substituted.  If  starch  digestion  is  poor,  it  is  unneces- 
sary to  eat  large  quantities  of  these  two  articles. 

There  are  numerous  difficulties  in  this  dietary  of  whole  wheat  prod- 
ucts to  be  overcome.  I  usually  divide  the  patients  into  two  classes: 
those  who  eat  at  home  and  those  who  eat  in  restaurants.  Those  in 
the  former  class  have  a  much  better  chance  than  those  who  roam 
around  for  their  meals.  We  often  cannot  spend  much  time  on  this 
class  unless  they  will  eat  in  certain  specified  restaurants  where  the 
dietary  is  cared  for.  Whole  wheat  flour  does  not  keep  well  and  is  sub- 
ject to  parasites.  It  is  not  always  easy  to  obtain.  One  reason  of 
this  is  that  it  is  not  popular,  as  the  public  have  not  been  educated  as 
to  its  worth  and  it  is  not  considered  as  palatable  as  the  white  flour. 
This  can  be  overcome  by  the  education  of  our  cooks  who  can  be  taught 
to  make  delicious  cakes,  waffles,  griddle  cakes,  biscuit,  gravies,  sauces, 
etc.,  with  the  whole  wheat  flour  with  but  a  small  addition  of  white  flour 
if  necessary.  It  we  should  watch  our  cooks  we  would  be  amazed  at  the 
large  quantities  of  white  flour  used  in  the  preparation  of  our  food. 

Oatmeal  and  whole  wheat  cereals  should  be  used  freely ;  among  the  latter 
the  old-fashioned  cracked  wheat  is  being  revived  and  is  an  excellent 
substitute  and  a  welcome  change  for  the  tired  palate.  The  various  pro- 
prietary and  ready-prepared  cereals  are  generally  speaking  poor  foods, 
especially  as  all  food  should  be  properly  cooked. 

The  modern  corn  products  are  also  pernicious.  Wood*  says  that 
they  are  lowi  in  nutritious  substances,  especially  fats  and  phosphorus 
pentoxide,  which  is  a  reliable  indicator  of  the  so-called  vitamine  so 
essential  to  nutrition.  In  the  place  of  these  we  should  use  the  old- 
fashioned  corn  meal  containing  the  sperm.  Foods  containing  large 
amounts  of  finely  milled  flour  should  be  classed  as  furnishing  a  "defi- 
ciency diet." 

(c)  Vegetables.  Green  vegetables  are  very  important  in  the 
dietary.  One  factor  in  the  improvement  of  our  patients  during  the  sum- 
mer months,  I  believe,  is  the  abundance  of  this  class  of  food  stuffs. 
Fresh  vegetables  are  to  be  preferred  to  the  canned,  but  cannot  always 


124  GEORGE  REESE  SATTERLEE 

be  obtained  throughout  the  winter  months  except  in  the  large  cities 
where  the  small  venders  are  of  great  value.  I  have  tried  in  vain  to  get 
fresh  vegetables  in  country  tov/ns  during  the  winter  and  have  had  to 
ship  them  from  the  city.  It  is  possible  to  obtain  them  if  we  take  the 
trouble.  Dried  vegetables  are  excellent.  The  large  hotels,  however, 
feed  their  guests  largely  on  canned  goods  for  reasons  best  known  to 
themselves. 

I  have  had  as  patients  head  waiters  in  some  of  our  best  known  hotels 
who  inform  me  that  they  cannot  obtain  in  the  hotel  restaurant  the  sim- 
ple diet  recommended.  In  certain  instances  the  manager  of  the  hotel 
has  taken  the  trouble  to  place  the  diet  within  reach.  The  real  reason  of 
this  condition  is,  of  course,  the  lack  of  public  interest  and  insufficient  de- 
mand for  the  "simple  life."  In  the  choice  of  fruit  vegetables,  we  must  be 
guided  by  our  idea  of  the  condition  of  metabolism  in  the  patient.  A 
chemical  blood  analysis  is  necessary  or  at  least  of  great  help  in  deter- 
mining the  amount  of  sugar  excess  or  retention.  In  cases  of  flatulent 
dyspepsia  due  to  carbohydrate  intolerance  or  where  the  blood  sugar  is 
above  the  normal  limit,  it  may  be  necessary  to  restrict  the  vegetables 
to  the  class  commonly  designated  as  the  lo  per  cent,  and  5  per  cent, 
(carbohydrate)  vegetables  or  in  diabetes  to  the  5  per  cent,  vegetables 
alone.  These  are  special  cases  where  the  diet  has  to  be  very  carefully 
arranged. 

Ordinarily  the  list  of  vegetables,  all  well  cooked,  includes  string  beans, 
young  lima  beans,  spinach,  asparagus,  brussels  sprouts,  beet-tops,  kale, 
rhubarb,  celery  and  celery  knobs,  carrots,  beets,  squash,  mushrooms,  pars- 
nips, turnips  vegetable  marrow,  artichokes,  cauliflower,  and  potatoes,  white 
or  sweet.  Vegetable  salads  are  useful  to  vary  the  monotony.  They  should 
be  made  with  well  cooked  vegetables  and  lettuce,  endive,  etc.,  and  dressed 
with  olive  oil  and  lemon  juice  in  the  place  of  vinegar,  which  may  be  a 
gastrointestinal  irritant.  Macaroni,  spaghetti,  and  noodles,  unless  made 
from  the  whole  wheat  flour,  are  not  permitted.  In  severe  grades  of  in- 
testinal toxemia  the  vegetable  fats  and  oils  should  be  substituted  for  the  ani- 
mal products  as  butter  and  cream,  and  are  indicated  when  fats  are  needed 
for  metabolism  or  for  constipation. 

(d)  Fruit.  Cooked  fruit  should  be  eaten  at  least  twice,  and  usually 
three  times  a  day.  Unless  there  is  carbohydrate  intolerance,  the  best  fruits 
are  apples,  prunes,  pears,  and  peaches,  preferably  fresh,  but  may  be  dried. 
Raisins,  cherries,  apricots,  cranberries,  huckleberries,  blackberries,  straw- 
berries, raspberries,  bananas — all  cooked  and  preferably  fresh — ^have  their 
usefulness  unless  some  idiosyncrasy  exists.  Of  the  uncooked  fruit  allowed 
are  oranges,  lemons,  grapefruit,  melons,  unless  some  special  reason  exists 
for  their  being  withheld.  In  glycosuric  conditions,  we  must  limit  the  fruit 
to  the  5  per  cent,  or  10  per  cent,  (carbohydrate)  fruit  as  indicated. 

(e)  Nuts   are   a   welcome   addition   to   the   diet   and   are   usually   well 
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tolerated  unless  gastric  digestion  is  very  poor  or  some  idiosyncrasy  exists. 
They  are  walnuts,  hickory  nuts,  pecans,  Brazil  nuts,  peanuts,  beech  nuts, 
pine  nuts,  and  almonds.  These  may  be  made  up  into  bread,  cakes,  or  des- 
serts. They  may  be  home  ground  in  inexpensive  mills  which  also  grind 
wheat  and  corn.  The  lo  per  cent,  or  5  per  cent,  nuts  should  be  carefully 
followed  in  glycosuric  conditions. 

(f)  Milk  Products.  Milk  is  one  of  the  most  useful  and  often  indis- 
pensable articles  of  diet.  Sometimes  it  is  contraindicated  as  when  an 
idiosyncrasy  exists  or  when  it  is  constipating.  Bacterial  content  has  much 
to  do  with  tolerance.  Buttermilk  or  fermented  milks  will  often  counteract 
these  effects.  Sour  milk  or  sour  milk  cheeses  are  very  useful.  The  good 
effect  of  milk  is  probably  through  its  lactose  content  as  shown  by  recent 
experiments  of  Hull  and  Rettger"'.  Rennet  is  a  very  digestible  and  useful 
product.  The  cream  cheeses  are  not  so  efficacious  and  the  hard  cheeses, 
such  as  American,  Roquefort,  Camembert,  Swiss,  and  Dutch  cheese,  etc., 
are  contraindicated  on  account  of  tendency  to  constipate.  Cream  is  usually 
■well  borne  and  in  20  per  cent,  strength  can  be  taken  up  to  one-half  pint  per 
day ;  it  is  of  aid  in  constipation. 

Sugar  is  necessary  and  will  make  up  for  some  of  the  calories  lost  by 
the  reconstructed  diet.  Brown  sugar  or  molasses  helps  constipation.  Tea 
and  coffee  are  allowed  in  moderation  provided  no  contraindications  exist. 
Cocoa  or  cereal  coffee  may  have  to  be  substituted. 

In  choosing  vegetable  foods  it  is  interesting  to  consider  those  that  have 
a  high  percentage  of  ash,  the  most  important  of  which  are  phosphorus  pent- 
oxide,  calcium  oxide,  and  iron.  According  to  the  statistics  of  Henry  C. 
Sherman",  their  order  of  value  in  percentage  of  edible  portion  is  as  fol- 
lows :  Rye  and  wheat  bran,  dried  beans,  cocoa,  caraway  seed,  dried  peas, 
almonds,  peanuts,  chocolate,  oatmeal,  rye  flour,  dried  sweet  corn,  gooseber- 
ries, vanilla  bean,  and  cottage  cheese. 

According  to  the  percentage  of  100  calories  the  following  articles  lead: 
Celery,  canned  vegetable  soup,  spinach,  mushrooms,  lettuce,  leeks,  pumpkin, 
rhubarb,  asparagus,  dried  beans,  cowpeas,  string  beans,  turnips,  parsnips, 
tomatoes,  dried  peas,  fresh  peas,  cauliflower,  and  lima  beans.  The  white 
potato  is  placed  way  down  the  scale  chemically,  but  practical  experience 
in  Europe  during  the  war  has  demonstrated  that  it  is  the  most  necessary 
of  vegetable  foods  and  cannot  be  wholly  replaced  by  any  other  one  veg- 
etable. The  potato  should  be  baked  or  boiled  in  the  skin,  otherwise  large 
amounts  of  the  salts  are  lost  in  the  water.    This  could  be  saved,  however. 

Among  the  foods,  rich  in  carbohydrates,  which  should  be  avoided  in 
marked  flatulent  dyspepsia,  are  in  their  order  of  carbohydrate  content : 
corn  starch,  tapioca,  hominy,  rice,  farina,  oats,  and  prunes.  Gelatin,  being 
high  in  animal  protein  should  not  be  used.  Alcohol  in  any  form  is  not  to 
be  used,  as  it  is  a  gastrointestinal  irritant. 

Agar  agar  is  in  great  favor  with  the  author.     Its  use  and  method  of 
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action  by  extracting  water  from  the  walls  of  the  intestine  and  forming 
more  liquid  contents  is  well  known.  Its  action  is  perfectly  harmless  and  as 
a  habit  former  is  not  bad.  In  some  cases  of  colitis,  however,  it  is  irritating 
and  causes  pain  and  colic.  It  should  be  given  in  dram  doses,  mixed  with 
the  food  three  times  daily;  the  dosage  can  be  increased  or  diminished.  It 
can  be  given  in  cracker  or  biscuit  form  and  mixed  with  bran.  It  should 
not  be  medicated  with  laxative  drugs. 

Vaccine  Treatment. — Autogenous  colon  vaccines  are  the  most  powerful 
agents  that  I  know  of  in  the  treatment  of  chronic  intestinal  toxemia.  Their 
rationale,  preparation,  and  method  of  administration  has  been  fully  de- 
scribed by  the  author". 

"It  is  advisable  to  make  an  autogenous  colon  vaccine  from  the  stool  of 
every  patient  with  a  long  standing  intestinal  toxemia.  The  results  of  ad- 
ministration are  sometimes  amazing  and  their  least  effect  is  to  cure  or  im- 
prove the  patient  in  about  half  the  time  usually  taken  by  other  means,  if 
the  case  is  suitable.  The  interval  of  dosage  has  been  arbitrarily  set  at  four 
days  for  six  to  eight  doses,  and  then  weekly.  The  severity  of  the  case 
and  the  result  usually  determine  their  continuance  and  dosage.  The  initial 
dose  is  from  25  to  50  million  and  the  maximum  dose  300  million. 

In  relapses,  which  often  take  place,  a  few  doses  of  the  vaccine  with  a 
rigid  diet  will  give  quick  results.  In  some  cases,  the  author  has  accomplished 
results  with  the  vaccines  alone  without  a  special  diet,  but  he  is  convinced 
that  the  best  results  are  accomplished  in  conjunction  with  diet. 

It  is  essential  to  consider  the  liability  to  recurrences  of  intestinal  putre- 
faction and  right  sided  colitis  already  referred  to  as  the  usual  lesion  found 
to  accompany  chronic  intestinal  toxemia.  Catharsis  and  irrigations  should 
be  used  only  at  the  discretion  of  the  physician. 

Drugs. — Drugs  have  very  little  effect  upon  these  conditions  except  to  be 
detrimental.  Intestinal  disinfectants,  as  phenyl-salicylate,  creosote  with 
lime,  magnesium  salicylate,  castor  oil  in  minimum  doses,  are  sometimes 
of  use,  but  we  should  always  question  the  diet  first  and  rule  out  some 
anatomical  condition,  such  as  ptosis  or  kinks  or  growths,  before  even  think- 
ing of  them.  Mineral  oil  is  probably  used  more  than  any  other  form  of 
therapy.  In  my  own  experience,  it  is  only  a  makeshift  but  very  useful 
where  a  proper  control  of  the  patient,  as  in  dispensaries,  is  impossible.  It 
may  also  be  very  useful  when  traveling,  when  some  laxative  is  necessary 
and  a  proper  diet  unobtainable.  Long  continued  ingestion  of  mineral  oil 
will  keep  up  intestinal  toxemia  because  it  does  not  cure  the  condition.  The 
same  objections  or  even  stronger  ones  exist  for  olive  oil  which,  however, 
if  pure  is  excellent  in  small  doses  as  a  food  and  as  a  physiological  cholo- 
gogue. 

Colon  Massage  and  Vibration. — In  competent  hands,  mechanotherapy  is 
not  only  very  valuable  but  often  essential.  This  method  depends  upon  the 
skill  and  training  of  the  attendant.     A  good  colon  masseur  is  part  of  the 
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office  equipment.  Real  massage  should  take  the  place  of  all  laxatives  except 
as  outlined  by  the  diet.  Electrical  treatment  of  the  abdominal  muscles  has 
given  excellent  results  in  the  hands  of  many  and  is  often  indicated.  It  is 
not  always  easy  to  apply  all  this  therapy  to  the  busy  man  or  v^oman,  and 
often  the  financial  means  are  limited.  In  many  instances  instruction  will 
place  the  treatment  in  the  hands  of  the  patient  so  that  with  "medicine  ball" 
abdominal  exercises  and  the  ordinary  rules  for  constipation  good  results 
may  be  accomplished.  These  are,  however,  the  simple  cases  in  which  the 
right  colon  is  not  seriously  diseased. 

Skillful  vibration  in  the  hands  of  the  physician  himself  will  often  ac- 
complish wonders  and  relieve  in  two  to  four  weeks  a  constipation  of  over 
twenty  years'  duration.  We  notice  the  big  drop  in  attendance  in  our  in- 
testinal clinic  after  a  skilled  colon  masseur  has  left,  for  it  is  true  that  the 
poorer  class  of  people  generally  know  what  is  best  for  them  and  when  they 
get  results. 

Enteroptosis. — Enteroptosis  of  moderate  or  severe  grade  should  always 
be  attended  to.  Posture  is  the  keyword  to  this  situation.  Abdominal  belts 
or  preferably  corsets  are  often  essential.  These  must  not  only  be  me- 
chanically efficient,  but  must  also  be  applied  under  supervision  of  skilled 
attendants.  The  patients  must  be  "followed  up"  and  alterations  made 
from  time  to  time.  A  skilled  corset  maker  and  attendant  are  also  part  of 
the  office  equipment.  Posture  treatment  should  be  carried  on  at  night  by 
the  elevation  of  the  bed.  This  can  be  done  gradually,  beginning  with  four 
inches  in  the  very  nervous  and  six  in  the  others,  raising  by  two  inches  every 
few  nights  until  the  limit  of  tolerance  is  reached,  which  is  usually  be- 
tween twelve  and  eighteen  inches. 

The  psychological  side  must  not  be  lost  sight  of  in  therapeusis.  One 
of  the  principal  things  that  the  patient  needs  is  encouragement  and  sug- 
gestion that  all  will  be  well.  It  is  often  advisable  to  take  the  patient  into 
your  confidence  and  explain  that  relapses  are  the  rule,  but  that  they  will 
be  of  short  duration  and  less  and  less  severe,  and  also  that  the  improvement 
will  be  slow  but  progressive.  If  the  doctor  loses  his  patience  and  interest, 
the  result  in  the  patient  is  obvious.  The  real  reason  that  many  of  these 
poor  creatures  do  not  get  well  is  difficulty  in  obtaining  the  right  sort  of 
a  doctor,  w^ho  will  persevere  and  be  sympathetic  but  firm.  It  is  a  case  of 
endless  detail  which  does,  we  must  confess,  become  monotonous.  The 
fault  lies  often,  however,  on  the  patient's  side,  so  that  we  can  frequently 
foresee  failure  if  we  are  good  character  readers.  It  is  our  duty,  however, 
to  give  a  fair  trial  in  every  case. 

Surgical  Therapeusis. — In  every  case  where  obstructive  conditions  such 
as  adhesions,  kinks,  bands,  intussusception,  tumors,  etc.,  exist,  this  is  indi- 
cated. It  is  the  border  line  cases  that  give  us  the  most  trouble.  How  is  a 
decision  to  be  reached  whether  or  not  a  certain  case  should  be  operated 
on?     Whrt  should  be  done  after  the  abdomen  is  opened?     At  one  time  a 
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compromise  operation  called  short-circuiting  was  very  popular.  The  ena 
results  have  been  in  the  writer's  experience,  almost  universally  bad.  Lane 
advised  removal  of  the  colon  for  every  case  of  constipation  that  resisted 
medical  treatment.  This  operation  even  in  the  hands  of  the  expert  has  a 
high  mortality  and  cannot  be  generally  recommended.  Draper  has  called 
attention  to  the  functional  importance  of  the  left  colon,  experimentally, 
and  he  and  Lynch  have  proved  its  value  clinically.  They  have  also  shown 
why  short-circuiting  fails. 

The  so-called  partial  resection,  or  developmental  reconstruction,  of  the 
colon  to  the  second  or  primitive  position,  as  practised  by  Bloodgood,  Lynch 
and  Draper,  Mayo,  and  others,  is  a  favorite  with  the  writer  in  selected 
cases  where  the  cecum  and  ascending  colon  are  roentgenologically  dys- 
morphic or  so  diseased  as  to  resist  medical  treatment  outlined  above.  It 
is  not  always  possible  to  foresee  the  extent  or  character  of  the  operation 
before  laparotomy,  but  a  persistent  large  residue  of  the  opaque  meal  in 
the  cecum  with  a  profound  toxemia,  with  no  response  to  medical  measures 
within  a  reasonable  length  of  time,  positively  justifies  operation.  An 
operator  experienced  in  this  particular  line  is  an  absolute  essential  to 
success. 

When  the  physical  conditions  are  extremely  bad  and  it  is  necessary  to 
relieve  the  toxemia,  ileostomy  as  rediscovered  and  popularized  by  Lynch 
(see  Draper^)  is  very  popular  with  the  writer.  This  can  be  performed 
under  local  anesthesia  and  later  a  more  radical  operation  done  if  advisable. 
The  curative  effect  of  simple  ileostomy  upon  what  Lynch'-'  has  called  the 
segmental  colitis  of  toxemia  is  often  amazing.  Appendicostomy  and  ce- 
costomy  give  excellent  results  in  special  cases  and  can  also  be  done  with 
very  little  shock.  The  writer  has  seen  several  profoundly  toxic  and  insane 
patients  restored  to  normal  mental  equilibrium  in  this  manner. 

Plication  of  the  enlarged  bowel  has  given  good  temporary  results,  but 
has  more  often  failed.  It  does  not  remove  the  cecocolonic  focus  of  infec- 
tion. Suspension  of  the  colon  and  stomach  in  advanced  and  intractable 
ptosis  is  sometimes  temporarily  successful,  but  the  author  considers  the 
basis  for  such  operations  as  essentially  faulty,  physiologically,  as  is  the 
short-circuiting  technique.  After  all  these  operations  it  is  necessary  to 
consider  that  these  are  essentially  medical  cases  and  must  be  carefully  fol- 
lowed up  by  medical  treatment.  In  the  author's  practice  medical  and 
surgical  therapeutics  go  hand  in  hand  without  any  of  the  old  discord  and 
damaging  jealousies.  The  author  has  seen  a  large  number  of  operative 
cases,  at  first  apparent  failures,  recover  through  energetic  medical  treat- 
ment. 

Conclusions. — i.  Chronic  intestinal  toxemia  is  a  proper  and  useful  term 
by  which  to  describe  a  symptom  complex  which  has  its  primary  patho- 
logical  seat  in  the  cecocolon. 

2.  Position   of   the   alimentary   canal    is   etiologically   important.      The 
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carnivorous  types  of  man  are  predisposed  to  toxemia.  This  may  be  due 
to  other  characteristics  than  mere  morphology — which  is  an  outward  mani- 
festation of  unknown  reactions  to  modern  diet  and  conditions  of  Hfe. 

3.  Since  most  symptoms  are  protective,  constipation  probably  is.  It  is 
not  the  cause  but  an  accompaniment  of  intestinal  toxemia. 

4.  No  case  should  be  touched  surgically  until  medical  treatment,  es- 
pecially by  colonic  vaccines,  has  failed.  In  such  cases  it  is  probable  that 
the  cecocolon  is  extensively  diseased  and  that  no  operation  short  of  de- 
velopmental  reconstruction  will  be   of  permanent  use. 
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BY  HORATIO  C.  WOOD,  JR.,  M.D., 

PHILADELPHIA. 

Just  one  hundred  years  ago  last  January,  Dr.  Spalding  submitted  to 
the  Medical  Society  of  the  County  of  New  York,  a  project  for  the  for- 
mation of  a  National  Pharmacopoeia,  as  the  result  of  which  proposition 
a  general  convention  was  held  in  Washington  in  1820  and  the  first 
U.  S.  P.  was  published  in  that  year.  This  work  was  merely  a  list  of 
the  drugs  which  were  deemed  of  sufficient  importance,  with  directions 
for  the  manufacture  of  certain  preparations  made  from  them,  and  was 
the  work  solely  of  physicians.  In  1840  the  cooperation  of  colleges  of 
pharmacy  was  requested  and  since  then  the  apothecaries'  share  in  the 
revision  of  the  work  has  become  so  important  that  one  often  hears 
physicians  declaiming  that  the  Pharmacopoeia  is  of  no  use  to  the  doctor. 
Such  a  statement  always  makes  me  suspect  that  the  speaker  does  not 
possess  a  copy  of  the  Pharmacopoeia  and  has  never  carefully  perused  it. 
While  in  modern  commercial  conditions  the  doctor  is  not  directly  interested 
in  the  details  of  methods  of  assay  and  tests  of  identity  and  purity,  there  is 
much  matter  in  the  Pharmacopoeia  with  which  he  is  immediately  concerned. 
P"or  myself  I  can  only  say  that  the  Pharmacopoeia  is  one  of  the  most  fre- 
quently consulted  books  of  reference  and  always,  I  believe,  with  advantage 
to  my  patients. 

To  the  up-to-date  physician  the  appearance  of  a  new  revision  of  our 
national  standard  is  an  event  of  real  importance.  I  am  glad,  therefore, 
of  an  opportunity  to  say  a  few  words  of  some  of  the  more  striking 
changes  in  the  latest  edition  which  is  deserving  of  commendation  for 
its  virtues  both  of  omission  and  commission. 

Let  me  briefly  speak  first  of  the  things  which  have  been  left  out. 
Most  important  among  these  are  a  lot  of  worthless  herbs  such  as 
camomile,  bone-set,  horehound,  burdock,  cypripedium,  Scutellaria,  sage, 
pennyroyal,  marigold,  and  other  similar  truck  which  has  littered  up 
our  national  standard  for  many  years.  There  are  a  few  of  this  class  of 
drugs  still  retained  as  a  sop  to  the  superstition  of  a  diminishing  number 
of  practitioners.  While  I  shall  be  glad  to  see  the  last  of  them  I  am 
gratified  to  gee  that  the  present  revision  committee  has  succeeded  in 
evi^^ing  so  large  a  number. 

SimjUrly  pleasing,  especially  to  those  of  us  who  have  had  to  teach 
mat^ri^  niedica,  is  the  fact  that  nine  salts  of  iron  have  been  dismissed. 
Qn^  CPuld  not  say  that  these  were  worthless  for  they  possess  the  thera- 
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peutic  virtue  of  iron  in  general,  but  they  were  certainly  quite  needless 
as  we  still  have  ten  preparations  of  this  metal  available.  If  perchance 
any  of  you  have  lost  a  pet  form  of  iron  you  can  find  it  by  applying  to 
the  National  Formulary. 

An  omission  about  which  there  has  raged,  and  still  is  raging,  an 
acrimonious  discussion  is  that  of  the  alcoholic  beverages,  wine  and 
whiskey.  Personally,  I  am  convinced  that,  under  certain  circumstances, 
alcohol  is  a  valuable  therapeutic  remedy  but  my  belief  in  the  medicinal 
usefulness  of  alcohol  does  not  necessarily  imply  the  necessity  of  a  Phar- 
macopoeial  standard  for  whiskey.  There  were  strong  arguments 
brought  forward  in  the  discussion  of  this  question  in  the  committee  on 
revision  by  both  sides,  but  I  think  the  reasons  which  finally  resulted 
in  its  deletion  were,  first  the  divergence  of  opinion  as  to  the  relia- 
bility of  certain  tests  for  differentiating  artificial  from  natural  whiskey; 
secondly  the  fact  that  the  U.  S.  Government  has  a  standard  for  labeling 
whiskies  and  their  imitations  independent  of  that  of  the  Pharmacopoeia, 
and  that  if  the  Pharmacopceial  standard  differed  from  that  of  the  De- 
partment of  Agriculture  it  would  be  commercially  unenforceable.  I 
was  much  struck  by  the  remarks  of  Dr.  Osborne  in  this  connection, 
who  said  that  if  we  wanted  to  obtain  the  therapeutic  action  of  alcohol 
and  stick  to  pharmacopoeia!  preparations,  we  had  such  a  whole  host  of 
available  substitutes  in  such  mixtures  as  tincture  of  gentian,  compound 
tincture  of  cardamon,  aromatic  elixir,  etc.  We  are  sometimes  prone  to 
forget  that  we  can  obtain  all  the  action  of  alcohol  by  administering  alco- 
hol.    It  is  not  necessary  to  drink  whiskey  to  become  intoxicated. 

More  interesting  than  the  deletions,  however,  are  the  innovations. 
Perhaps  the  most  important  of  these  is  the  official  recognition — for  the 
first  time,  I  believe,  in  the  history  of  the  world,  certainly  in  the  history 
of  this  country — of  physiological  standards  for  such  drugs  as  digitalis, 
cannabis  indica,  hypophysis,  and  suprarenal.  In  cases  of  aconite,  digi- 
talis, strophanthus,  squill,  and  suprarenal  the  biological  standard  is 
advised,  but  is  made  compulsory  only  in  the  cases  of  cannabis  and  solu- 
tion of  hypophysis.  Some  may  question  what  is  the  advantage  of  a 
standard  which  is  not  compulsory.  The  advantage  lies  in  the  fact  that 
manufacturers  can  no  longer  advertise  their  compounds  as  biologically 
assayed  unless  they  conform  to  the  Pharmacopoeial  requirements  as  to 
potency.  Hitherto  certain  manufacturers  have  put  upon  the  market 
preparations  of  digitalis  or  other  drugs  which  were  claimed  to  be  phys- 
iologically standardized  but  the  standard  for  whose  activity  was  any 
indefinite  degree  of  potency  that  happened  to  suit  their  whims.  Now  a 
preparation  which  is  physiologically  standardized  must  conform  to  the 
requirements  of  the  Pharmacopoeia. 

Among  the  newer  synthetics  which  have  won  for  themselves  an  im- 
portant place  in  our  armamentarium  several  have  achieved  official  rec- 
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ognition,  although,  regrettably,  some  have  been  omitted  through  fear  of  legal 
complications  on  account  of  protecting-  patents.  Of  those  which  have 
been  admitted  I  may  mention  first  two  morphine  derivatives,  ethyl- 
morphine,  and  diacetyl-morphine.  Let  me  beg  of  you  to  forget  the 
trademark  names  for  these  two  popular  and  valuable  drugs.  Of  the 
value  of  these  drugs  and  the  range  of  their  usefulness  it  is  hardly  neces- 
sary for  me  to  speak.  I  might,  however,  point  out  that  they  diflfer  con- 
siderably from  each  other  and  from  their  common  ancestor  morphine. 
The  diacetyl-morphine  is,  both  relatively  and  absolutely,  much  more 
actively  depressant  to  the  respiratory  center  than  is  morphine.  Be- 
cause of  its  absolutely  greater  power  it  must  be  given  in  much  smaller 
dose  and  because  of  its  relatively  greater  sedative  effect  upon  respira- 
tion it  is  of  much  less  value  as  an  analgesic  than  morphine.  In  cases 
where  an  effect  upon  respiratory  function  is  desired,  as  in  excessive 
cough,  or  especially  in  bronchial  asthma,  I  think  the  diacetyl  ester  is 
generally  to  be  preferred  to  morphine  as  being  not  only  more  certain 
but,  in  the  doses  required,  less  disturbing  to  the  alimentary  canal. 
Ethyl-morphine,  on  the  other  hand,  is  distinctly  less  active  than  mor- 
phine and  more  closely  resembles  codeine,  which  is  a  methyl-morphine, 
than  it  does  the  mother  alkaloid.  In  my  own  experience  it  has  seemed 
to  possess  greater  anodyne  properties  than  either  codeine  or  acetyl- 
morphine,  although  of  course  greatly  inferior  to  morphine.  It  has  the 
very  great  advantage,  hov/ever,  that  there  is  much  less  danger  of  habit 
formation  from  its  use;  in  fact  I  have  never  heard  of  a  case  of  habit 
from  either  ethyl-morphine  or  codeine. 

A  much  less  widely  known  novelty  is  sodium  perborate.  This  super- 
oxvgenated  compound  in  aqueous  solution  yields  up  an  atom  of  oxygen 
which  unites  with  the  elements  of  water  to  form  hydrogen  dioxide,  and 
leaving  behind  the  alkaline  sodium  pyroborate,  not  the  sodium  borate  of 
the  Pharmacopoeia,  commonly  called  borax.  Because  of  the  alkalinity 
of  the  solution  formed  by  the  hydrogen  dioxide  is  rapidly  decomposed 
with  the  evolution  of  oxygen.  This  salt  offers  a  means  of  preparing 
extemporaneous  solutions  of  peroxide  of  hydrogen.  Seventy  grains  of 
sodium  perborate  to  an  ounce  of  water  gives  a  solution  about  equiva- 
lent in  anti-bacterial  properties  to  the  official  solution  of  hydrogen 
dioxide;  for  convenience  of  remembering  we  may  say  to  use  from  one- 
half  to  one  drachm  per  ounce.  The  solution  must  be  freshly  prepared 
immediately  before  use. 

Solomon  is  supposed  to  have  remarked  that  there  was  nothing  new 
under  the  sun,  and  the  present  fashion  in  laxatives  is  an  illustration  of 
his  perspicacity.  Some  thirty  years  ago  Dr.  Randolph  of  Philadelphia 
recommended  the  use  of  petrolatum  in  the  treatment  of  chronic  consti- 
pation. He  had  quite  a  number  of  followers  in  this  use  and  for  a  short 
time  the  drug  enjoyed  considerable  popularity,  and  then  we  all  forgot 
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about  it  until  Sir  Arbuthnot  Lane  introduced  the  use  of  the  liquid 
petrolatum,  or  as  it  is  popularly  called,  mineral  oil,  for  the  same  pur- 
pose. The  effects  of  petrolatum,  whether  in  the  liquid  or  semisolid 
state,  are  essentially  identical.  Namely,  it  gives  a  soft,  indigestible,  but 
inoffensive  material  to  lend  bulk  to  the  passages  and  perhaps  may  have 
some  lubricating  effect.  There  is  a  common  belief  that  the  more  viscid 
mineral  oils  are  less  prone  to  ooze  out  through  the  sphincter  ani,  and 
the  Pharmacopoeia  has  therefore  recognized  two  forms  of  liquid 
petrolatum,  a  light  one  intended  for  use  in  atomizers,  and  heavy  viscid 
oil  for  internal  use.  If  there  be  any  truth  in  this  idea  that  the  more 
viscid  oils  are  to  be  preferred  for  this  purpose  it  would  seem  rational 
to  go  back  to  Dr.  Randolph's  custom  and  use  the  semisolid  rather  than 
the  liquid  petrolatum. 

Incidentally  it  is  interesting  to  note  how  fashions  in  laxatives,  as  in 
clothes,  change  for  no  apparent  reason  except  the  whims  of  the  medical 
public.  When  the  committee  on  revision  began  its  work  agar-agar 
was  enjoying  its  brief  period  of  reclame  as  the  ne  plus  ultra  for  the  miti- 
gation of  sluggish  colons,  just  as  to-day  does  liquid  petrolatum.  This 
cellulose-like  extract  of  Japanese  sea  weeds  acts  because,  like  petrola- 
tum, it  is  entirely  unaffected  by  the  digestive  juices  and  passes  through 
the  intestinal  tract  unabsorbed.  By  virtue  of  its  own  bulk,  but  espe- 
cially because  of  its  power  of  holding  water,  it  gives  mass  to  the  con- 
tents of  the  colon.  So  fleeting  are  fashions,  however,  that  this  drug, 
which  was  in  the  zenith  of  its  popularity  at  the  beginning  of  the  work 
of  revision,  had  almost  passed  from  notice  before  the  Pharmacopoeia 
appeared.  While  speaking  on  the  subject  of  laxatives  I  may  call  your 
attention  to  the  fact  that  phenolphthalcin,  which  had  long  been  con- 
sidered in  the  appendix  of  the  Pharmacopoeia  only  as  a  test  for  alkalies, 
has  now  been  moved  to  the  body  of  the  book  because  of  its  popularity 
as  a  cathartic. 

A  very  interesting  addition  is  phenylcinchonic  acid  which  was  intro- 
duced some  years  ago  as  the  result  of  the  studies  of  Nicolaier.  He 
found  that  the  administration  of  this  agent  greatly  increased  the  amount 
of  uric  acid  in  the  urine — sometimes  as  much  as  200  or  300  per  cent. — 
without  a  corresponding  increase  in  the  other  nitrogenous  bodies.  This 
fact  has  been  abundantly  confirmed  and  holds  true  in  both  gouty  and 
normal  men  and  for  all  sorts  of  diets.  The  theory  which  has  been  ad- 
vanced that  the  increase  in  the  output  of  uric  acid  was  due  to  an 
increased  formation  of  this  substance  in  the  body  is  no  longer  tenable 
because  the  observations  of  Folin  and  Lyman  have  shown  that  there  is 
accompanying  the  increased  output  a  diminution  in  the  amount  of  uric 
acid  in  the  blood.  W^e  must  concede,  therefore,  that  the  drug  in  some 
way  raises  the  permeability  of  the  kidney  for  uric  acid.  Because  of 
this  effect  it  was  argued  that  it  would  prove  a  useful  remedy  in  gout. 
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The  chain  of  reasoning  is  weak,  however,  in  one  link,  namely  that  at 
present  we  have  no  definite  knowledge  of  the  relation  between  gout  and 
uric  acid,  although  the  disease  seems  in  some  way  to  be  associated  with 
disturbances  of  purin  metabolism.  Nevertheless  there  is  a  certain 
amount  of  clinical  testimony  of  the  value  of  the  drug  in  gouty  condi- 
tions. Phenylcinchonic  acid  appears  also  to  possess  some  analgesic 
powers  apart  from  its  influence  upon  uric  acid  secretion  and  has  been 
used  in  other  forms  of  arthritis. 

Another  substance  originally  introduced  as  a  proprietary,  which  has 
received  official  recognition,  is  cotarnine,  of  which  the  hydrochloride  is 
official.  This  alkaloid,  which  is  manufactured  from  narcotin,  has  been 
used  under  the  trade  names  of  stypticin  and  of  styptol.  Its  most  im- 
portant physiological  action  is  a  stimulating  influence  upon  the  unstriped 
muscles,  especially  of  the  uterus.  By  virtue  of  this  effect  it  is  a  val- 
uable remedy  in  various  forms  of  uterine  hemorrhage.  Just  as  in  the 
case  of  ergot,  the  effect  of  cotarnine  in  uterine  bleeding  has  led  to  its 
employment  in  other  forms  of  internal  hemorrhages.  There  is,  how- 
ever, no  rational  explanation  of  any  styptic  action  and  in  the  absence  of 
any  scientific  reason  I  am  constrained  to  be  skeptical  of  its  real  value 
in  these  conditions,  despite  a  considerable  number  of  clinical  reports 
which  are  apparently  favorable. 

Among  the  drugs  of  non-proprietary  character  which  have  won 
their  way  into  the  Pharmacopoeia  I  might  mention  sodium  cacodylate, 
calcium  and  sodium  glycerophosphates,  emetine  hydrochloride,  quinine 
and  urea  hydrochloride,  and  trinitrophenol.  The  cacodylates  were  so 
clearly  and  conclusively  presented  to  this  society  some  years  ago  by 
Dr.  Dawes  that  it  does  not  seem  necessary  to  say  anything  more 
about  them,  except  to  warn  against  their  administration  by  mouth 
which  frequently  gives  rise  to  an  almost  unendurable  garlicky  taste 
and  odor. 

The  question  of  the  effects  of  the  glycerophosphates  upon  bodily 
nutrition,  especially  of  the  nervous  system,  is  as  yet  sub  judice.  The 
experiments  bearing  on  its  utilization  by  the  tissues  have  been  so  ex- 
traordinarily contradictory  that  it  is  impossible  to  draw  final  conclu- 
sions. The  mass  of  evidence,  however,  seems  to  me  to  strongly  indicate 
that  they  are  little,  if  at  all,  more  easily  metabolized  than  the  inorganic 
phosphates.  But  even  if  it  were  finally  determined  that  the  glycero- 
phosphates were  of  no  value  from  the  nutritive  standpoint  that  does 
not  necessarily  preclude  their  therapeutic  usefulness.  It  is  pretty  well 
established  that  elemental  phosphorus  stimulates  the  growth  of  bone, 
but  in  view  of  the  infinitesimal  doses  employed  it  is  absurd  to  imagine 
that  it  supplies  the  needed  element  for  the  synthesis  of  bony  tissue. 
Its  action  is  much  more  rationally  attributed  to  some  stimulating  influ- 
ence upon  anabolism  of  the  same  nature  as  that  caused  by  arsenic  or 
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quinine  or  various  other  drugs.  While  not  as  yet  demonstrated  it  is 
not  unreasonable  to  consider  the  possibility  that  the  glycerophosphates 
may  exercise  a  similar  stimulant  effect  upon  the  vital  chemistry. 

Trinitrophenol,  more  familiarly  known  as  picric  acid,  has  for  many 
years  been  highly  esteemed  by  a  small  group  of  surgeons,  especially  in 
the  treatment  of  burns.  The  recent  investigations  of  Schamberg  and 
Kolmer  have  established  that  it  is  a  very  much  more  potent  germicide 
than  carbolic  acid :  they  give  its  phenol  coefficient  as  between  4  and  5. 
It  differs  from  phenol  in  being  actively  astringent  as  well  as  germi- 
cidal. It  is  likely  to  become  of  increasing  importance  in  certain  skin 
diseases  as  well  as  in  burns  and  other  open  ulcers.  It  has  two  disad- 
vantages which  militate  against  its  greater  popularity,  first  its  powerful 
staining  properties  and  secondly  the  occasional  occurrence  of  der- 
matitis from  its  use.  A  most  extraordinary  dermatitis  occurs  among 
the  workers  in  munition  factories  who  have  come  in  contact  with  picric 
acid. 

As  there  have  been  nearly  forty  drugs,  not  including  new  prepara- 
tions, which  have  received  official  recognition  for  the  first  time  it  is 
manifestly  impossible  to  consider  them  all  in  detail. 

Besides  those  already  considered  may  be  mentioned  betaeucaine 
hydrochloride,  creosote  carbonate,  bismuth  betnaphtholate,  quinine 
and  urea  hydrochloride,  emetine  hydrochloride,  and  a  number  of  others. 
An  entirely  new  departure  has  been  made  in  the  recognition  of  com- 
pressed gases,  of  which  nitrogen  monoxide  and  oxygen  have  been 
admitted. 

Of  the  new  pharmaceuticals  attention  may  be  called  in  the  first  place 
to  the  powdered  extracts,  which  are  for  the  first  time  official.  The 
majority  of  the  extracts  of  the  U.  S.  P.  IX  are  now  in  the  form  of 
powder,  although  cannabis,  indica,  ergot,  hyocyamus,  sumbul,  gentian, 
and  one  or  two  others  less  important  are  still  directed  to  be  of  pillular 
consistence.  Among  the  extracts  is  found  the  Extractum  fellis  bovis 
which  replaces  the  old  purified  ox-gall.  This  extract  of  ox-gall  is  prac- 
tically the  same  as  the  compound  commonly  called  sodium  cholate  and 
is  practically  a  mixture  of  the  glycocholate  and  taurocholate  with 
small  quantities  of  organic  impurities  plus  the  addition  of  sufficient 
starch  to  make  one  part  represent  eight  parts  of  ox-gall. 

Another  interesting  type  of  pharmaceuticals  are  the  magmse  of 
which  two  have  been  admitted.  Magma  bismuthi,  or  milk  of  bismuth, 
and  Magna  magnesi?e,  or  milk  of  magnesia.  These  are  suspensions 
respectively  of  bismuth  and  magnesium  hydroxides  without  the  inter- 
vention of  any  mucilaginous  vehicle,  and  offer  a  convenient  way  of 
administering  these  drugs.  One  fluidrachm  of  the  milk  of  bismuth 
corresponds  approximately  to  4^/^  grains  of  bismuth  subnitrate.     Each 
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fluidrachm  of  the  milk  of  magnesia  represents  about  3  grains  of  mag- 
nesium oxide. 

A  novel  departure  of  great  interest  to  the  physician  is  an  article  in 
the  appendix  on  the  diagnostical  reagents  and  clinical  tests.  This 
includes  formulse  for  the  preparation  of  various  solutions  used  in  the 
clinical  examination  of  urine,  of  blood,  gastric  contents,  and  sputum, 
as  well  as  directions  for  the  preparation  of  the  various  culture  media 
and  stains  frequently  used  in  bacteriology.  If  you  have  ever  wanted  to 
have  a  druggist  make  up  a  small  quantity  of  Toisson's  solution  in  a 
hurry  or  wanted  to  know  the  proportion  of  citric  acid  in  Esbach's  re- 
agent, you  will  not  have  to  be  shown  the  practical  utility  of  this  collec- 
tion of  formulae. 

I  have  trespassed  already  too  much  on  your  patience  although  I 
have  only  touched  on  some  of  the  more  salient  features  of  the  Ninth 
Revision  of  the  United  States  Pharmacopoeia.  In  conclusion  I  would 
say  to  you,  Get  a  copy  and  study  it  and  you  too  will  become  boosters. 
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The  brilliant  achievements  of  Ehrlich  in  the  chemotherapy  of  syphilis 
have  anew  called  the  attention  of  the  medical  profession  to  the  possibility 
of  the  discovery  of  a  specific  for  tuberculosis  among  the  metallic  substances 
used  in  medicine.  Attention  for  the  meantime  has  been  to  a  certain  extent 
diverted  from  biologic  remedies  by  the  impetus  given  by  the  researches 
of  Meissen,  von  Linden,  Dewitt,  Koga,  and  others  in  the  field  of  chemo- 
therapy. In  these  studies,  gold,  copper,  arsenic,  iodine,  and  other  sub- 
stances have  had  their  respective  advocates,  and  results  of  animal  ex- 
perimentation and  clinical  experience  have  been  presented,  sometimes  with 
an  enthusiasm  which  would  almost  suggest  that  the  great  panacea  for 
tuberculosis  was  in  our  hands.  A  critical  analysis,  however,  usually 
demonstrates  that  the  optimism  of  the  therapist  has  been  responsible  for 
deductions  not  in  accordance  with  the  actual  results,  and  thus  remedy 
after  remedy  is  brought  forth  only  to  be  consigned  to  therapeutic  oblivion. 

A  curious  misapprehension  popularly  exists  in  the  mind  of  the  public, 
and  to  a  certain  extent  in  that  of  the  profession,  that  a  specific  remedy 
for  tuberculosis  is  possible  in  the  sense  that  such  specifics  exist  for  malaria, 
diphtheria,  or  even  syphilis.  This  is  due  to  the  popular  misapprehension 
concerning  the  pathology  underlying  chronic  phthisis  in  the  adult,  the 
result  and  development  of  tuberculosis  which  has  existed  since  early 
childhood. 

Thus  we  see  these  remedies  presented  and  advocated  as  specifics,  based 
on  the  result  of  animal  experimentation.  It  is  quite  a  dififerent  thing  to 
inhibit  or  even  heal  a  recent  tuberculous  lesion  experimentally  produced, 
from  successfully  attacking  bacilli  firmly  intrenched  behind  impenetrable 
barriers  of  fibrous  tissue,  the  result  of  years  of  development.  We  read 
much  in  literature  concerning  the  curability  of  early  tuberculosis.  It  is 
time  we  changed  our  views  in  accordance  with  the  facts  brought  out  by 
modem  studies  of  phthisiogenesis,  and  recognized  the  fact  that  incipient 
pulmonary  tuberculosis  in  the  adult  does  not  exist ;  that  phthisis  is  a  patho- 
logical process,  the  result  of  years  of  tuberculous  disease,  where,  in  the 
favorable  cases,  processes  of  destruction  and  repair  have  gone  on  hand  in 
hand.     The  lessons  of  the  autopsy  table  surely  teach  this. 
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Last  year  Koga,  working  in  the  Kitasato  Institute  for  Infectious  Dis- 
eases in  Tokyo,  presented  two  contributions  to  the  chemotherapy  of  tuber- 
culosis. After  considerable  experimentation  with  different  substances  and 
different  solutions  of  the  same  substances,  he  prepared  a  double  salt  of 
copper  and  potassium  cyanide,  put  up  in  dilution  of  two  milligrams  of  the 
salt  to  the  cubic  centimeter  of  diluent.  The  results  recorded  by  him  were 
such  as  to  justify  a  careful  clinical  trial  of  the  merits  of  the  preparation. 
Through  the  kindness  of  Dr.  Koga  a  sufficient  amount  of  the  remedy  for 
study  was  placed  at  my  disposal,  and  the  following  case  records  are  from 
my  wards  in  the  tuberculosis  department  of  the  San  Francisco  General 
Hospital. 

The  criticism  will  at  once  be  made  that  an  insufficient  number  of  pa- 
tients has  been  studied  on  which  to  base  any  conclusions  as  to  the  value 
of  the  remedy.  Such  criticism  must  be  met  by  the  statement  that  a  critical 
analysis  of  a  few  cases  intensively  studied  and  carefully  observed  affords 
a  better  basis  for  subsequent  study  than  does  a  large  clinical  material  where 
the  facilities  are  frequently  not  such  as  to  allow  of  such  intensive  study 
and  observation. 

Out  of  a  service  of  about  seventy  beds,  ten  patients  were  selected  for 
treatment.  The  service  in  this  department  is  for  the  reception  of  late 
cases  only,  and  the  preparation  therefore  was  put  to  a  rather  severe  test. 
On  the  other  hand,  the  favorable  results  usually  accomplished  by  dietetic- 
hygienic  treatment  on  the  earlier  cases  generally  renders  any  conclusion 
impossible  as  lo  the  value  of  this  or  that  remedy  which  may  have  been 
tried. 

The  cases  selected  presented  a  variety  of  tuberculous  lesions  and  com- 
plications and  were  chosen  without  much  regard  to  their  severity,  in  the 
attempt  to  determine  better  the  immediate  effect  of  the  preparation  upon 
tuberculous  tissue  generally. 

In  the  examination  of  these  patients,  careful  records  and  studies  were 
made  of  the  blood,  urine,  functional  kidney  tests,  amount  and  content  of 
sputum,  etc.,  and  other  chronic  conditions  were  ruled  out  as  far  as  pos- 
sible. With  one  exception  the  Wassermann  blood-serum  test  was  negative. 
Tubercle  bacilli  were  present  in  the  sputum  of  all. 

The  preparation  was  used  in  doses  varying  from  eight  to  twenty-one 
milligrams,  and  was  invariably  given  intravenously,  a  vein  in  the  elbow 
being  chosen.  Scarcely  any  difficulty  was  experienced  in  the  administra- 
tion. Occasionally  some  soreness  and  temporary  induration  were  experi- 
enced by  a  few  drops  of  the  material  getting  into  the  perivascular  tissues. 
The  patients  were  confined  to  bed  during  the  first  week  following  each 
injection,  some  of  them  during  the  entire  course  of  the  treatment.  Those 
who  were  allowed  up  were  strictly  limited  as  to  their  activity. 

It  was  administered  at  intervals  of  two  weeks  following  the  plan  of 
Dr,  Koga. 
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Case  I. — Walter  P.,  age  29,  a  waiter,  born  in  the  United  States,  entered  the  San 
Francisco  Hospital  December  6,  1916,  complaining  of  cough,  weakness,  loss  of  weight 
and  pain  in  the  left  chest.  He  had  a  cough  eighteen  years  ago,  and  was  told  then 
that  he  had  tuberculosis.  He  apparently  recovered  and  enlisted  in  the  army.  He  had 
had  several  attacks  of  tonsilitis,  and  a  fistula  in  ano  was  operated  upon  last  May.  His 
present  illness  had  begun  two  years  before  with  a  severe  cold.  He  lost  weight,  be- 
came weaker  and  had  night  sweats.  His  weight  on  entrance  was  142  pounds,  rep- 
resenting a  loss  of  46  pounds.  He  had  used  alcohol  to  excess,  denied  Neisser  or  luetic 
infection,  had  chancroid  when  in   the   Army. 

Examination  showed  a  man  somewhat  emaciated,  with  dullness  over  both  upper 
lobes,  rales  in  the  right  upper  lobe,  and  signs  of  cavity  in  both  apices.  His  urine  was 
negative,  with  a  total  phenolphthalein  output  of  58  per  cent.  Blood  examination  was 
negative.  Wassermann  blood  serum  test  negative.  Tubercle  bacilli  were  present  in 
the  sputum,  Gaffky  i. 

Treatment:  On  January  14,  1917,  8  mg.  of  the  copper  and  potassium  cyanide  was 
administered  intravenously ;  it  was  almost  immediately  followed  by  a  chill  of  10 
minutes'  duration.  The  following  day  showed  a  rather  prompt  rise  in  temperature 
and  pulse,  soreness  in  the  chest,  with  slight  increase  in  rales.  There  was  some  sore- 
ness around  the  scar  of  the  old  fistula  in  ano,  which  appeared  inflamed.  On  January 
28,  two  weeks  later,  12  mg.  were  injected,  followed  by  slight  dizziness.  The  next  day 
there  was  again  soreness  in  the  chest.  The  sputum,  however,  had  decreased,  the 
cough  was  less,  and  no  bacilli  were  found.  On  February  12,  12  mg.  Xo  general  re- 
action followed  this,  but  the  next  day  there  was  some  increase  in  sputum  and  pain 
in  the  chest.  There  was  some  local  pain  in  the  arm  for  some  time  following  this 
injection.  February  26,  16  mg.  were  given,  followed  by  considerable  perivascular 
infiltration  and  some  increase  in  the  sputum,  which  was  blood  streaked.  March  12, 
17  mg.  was  given  without  reaction.  March  29.  12  mg.  was  injected.  The  next  day 
showed  a  slight  increase  in  the  number  of  bacilli,  but  no  general  reaction. 

This  man's  weight  increased  from  136  pounds  to  145  pounds  during  the  treatment. 
While  his  general  condition  seemed  considerably  improved,  there  was  very  little 
change  in  the  physical  signs,  and  bacilli  were  still  present. 

Case  H. — Chris.  F.,  a  student,  21  years  of  age,  born  in  the  Philippine  Islands, 
entered  the  San  Francisco  Hospital  November  16,  1916,  complaining  of  cough,  hoarse- 
ness, weakness,  and  night  sweats.  He  had  lived  for  the  past  four  years  in  San  Fran- 
cisco. The  only  history  of  significance  was  an  attack  of  smallpox  when  four  years 
of  age.  He  denied  symptoms  of  his  present  illness  before  September,  1916,  at  which 
time  he  began  to  have  a  slight  morning  cough  and  pain  in  the  chest ;  later  hoarseness 
developed,  which  had  increased ;  in  October  night  sweats  appeared.  His  weight  on 
entrance  was  109  pounds. 

Examination  showed  a  fairly  well  developed  and  nourished  young  man,  well 
pock-marked,  with  bad  tonsils  and  poor  oral  hygiene.  The  larynx  showed  ulcerations 
on  the  right  cord.  The  chest  was  normal  in  shape,  with  considerable  regional 
emaciation  and  extensive  tuberculous  involvement  of  both  lungs,  more  marked  on 
the  left,  and  cavity  formation  in  the  left  upper  lobe.  The  heart  was  small.  Blood 
pressure  138.  98.  Urine  negative  with  a  phenolphthalein  output  of  45  per  cent. 
Blood  and  Wassermann  negative.     Tubercle  bacilli  in  the  sputum. 

Treatment :  On  January  15,  1917,  8  mg.  of  the  double  salt  was  given,  followed 
by  a  chill  lasting  15  minutes.  The  next  day  there  was  focal  reaction  shown  by  slight 
increase  in  the  sputum  and  some  pain  in  the  throat.  On  January  29,  15  mg.  was 
given,  followed  the  next  day  by  a  slight  increase  in  sputum.  On  February  12,  8  mg. 
This  was  not  followed  by  any  reaction.     February  26,   12  mg. ;  no   reaction   except 
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some  local  induration  at  the  site  of  the  injection.  He  stated  that  his  throat  was  con- 
siderably better.  On  March  4,  six  days  after  the  last  injection,  he  developed  a 
sudden  pain  in  the  chest,  with  sharp  rise  of  temperature  to  104°.  A  spontaneous 
pneumothorax  had  occurred  on  the  left  side.  This  was  accompanied  by  painful 
respiration,  increased  pulse,  and  slight  increase  in  the  sputum.  The  next  day  the 
sputum  had  markedly  decreased.  On  March  13  fluid  was  present  in  the  left  pleura 
in  considerable  quantity.  Thoracentesis  (5  c.c.  withdrawn)  showed  a  clear  transu- 
date; 14  mg.  of  the  cyanide  salt  was  given,  with  no  evidence  of  reaction.  The 
temperature  remained  high.  On  March  26  the  pleural  fluid  was  decreasing  in  quan- 
tity. On  April  26  his  hoarseness  continued,  the  pleural  fluid  had  apparently  been 
entirely  absorbed,  and  the  temperature  had  been  nearly  normal  for  three  weeks. 
Sputum  was  present  in  negligible  quantities.  His  weight,  which  was  io5>^  pounds 
at  the  beginning  of  treatment,  decreased  during  the  attack  of  pneumothorax,  but  in- 
creased again  to  103K  pounds. 

There  was  very  little  change  in  the  condition  of  the  lungs  except  that  produced 
by  the  changes  in  the  pleura.  There  was  no  demonstrable  fluid  remaining.  The 
larynx  had  not  improved.  This  man  was  very  optimistic  and  thought  he  was  better, 
but  the  prognosis  is  bad.     He   still  had  bacilli  in  his  sputum,  Gafifky  2. 

Case  HI. — Karl  S.,  age  31,  single,  cook,  born  in  the  United  States,  entered  the 
San  Francisco  Hospital  on  December  18,  1916,  complaining  of  cough  and  shortness  of 
breath,  which  had  existed  for  seven  months.  He  had  had  night  sweats  for  six 
months,  and  a  week  before  there  had  been  blood  in  his  sputum.  He  had  been  subject 
to  frequent  colds  for  the  past  twenty  years.  Admitted  Neisser  infection;  denied 
lues.  Had  formerly  used  alcohol  excessively.  Lately  his  appetite  and  digestion  had 
been  disturbed  and  there  had  been  considerable  dyspnea.  Temperature  on  entrance 
was   100°,  pulse  8.=;. 

Examination  showed  both  lungs  involved  in  an  extensive  tuberculous  process, 
with  cavity  formation  at  the  left  apex.  The  ^--ray  plate  showed  considerable  mottling 
throughout  the  right  lung,  with  dense  fibrous  shadow  in  the  left  upper  lobe.  The 
heart  was  ptosed.  The  bases  were  fairly  clear,  the  left  emphysematous,  the  dia- 
phragmatic domes  well  marked.  The  sputum  contained  tubercle  bacilli,  Gaflfky  3. 
Urine  and  blood  were  negative,  except  that  the  Wassermann  in  this  instance  was  -}-+. 
(This  was  the  only  case  in  the  series  presenting  a  positive  Wassermann.) 

Treatment:  January  16,  1917,  8  mg.  of  the  double  salt  was  given,  followed  by  a 
slight  chill  and  some  headache.  January  29,  the  man's  general  condition  was  much 
improved — rales  had  diminished  and  there  was  less  cough ;  16  mg.  was  administered, 
followed  that  night  and  the  next  day  by  pain  in  both  sides  of  the  chest,  some  increase 
in  rales  on  both  sides,  and  increase  in  sputum.  Two  days  later  there  was  a  decided 
increase  in  his  leucocytes.  On  February  12  there  were  very  few  rales  present — 
decidedly  decreased  in  number  in  both  apices ;  12  mg.  administered.  This  was  fol- 
lowed by  slight  pain  at  the  site  of  injection.  There  was  no  focal  or  general  reac- 
tion. Sputum  had  disappeared.  On  February  16  he  felt  well  and  wanted  to  leave  the 
hospital,   which   he   later   did   without   permission. 

This  man's  weight  increased  from  133  pounds  to  1421^  pounds.  His  sputum, 
which  was  quite  abundant  at  the  beginning  of  the  treatment,  steadily  decreased,  and 
after  the  increase  marking  the  reaction  from  the  second  injection,  entirely  and 
permanently  disappeared. 

Case  IV. — Gustav  P.,  age  59,  single,  a  Russian  sailor,  entered  the  San  Francisco 
Hospital  December  4,  1916,  complaining  of  cough,  much  sputum,  dyspnea,  loss  of 
weight,  and  recent  hemoptosis.  His  father  died  of  tuberculosis.  Patient  had  at 
times   been   immoderate   with   alcohol;    denied   venery.     His   present   trouble   began 
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about  four  years  ago  with  a  cough  which  had  gradually  increased.  Occasional  fever, 
night  sweats,  and  chest  pains  on  the  left  side.  During  past  two  years  had  lost  20 
pounds  in  weight.  For  past  year  he  had  had  nausea  and  vomiting,  with  weakness, 
cough,  and  dyspnea. 

Examination  showed  a  man  fairly  well  developed,  without  marked  emaciation. 
Fingers  clubbed.  He  had  an  emphysematous  chest  with  considerable  muscle  atrophy 
in  the  clavicular  fossae,  with  dullness  over  the  upper  lobes  and  hyperresonance  below. 
He  had  excessive  crepitation  through  both  lungs,  with  marked  asthmatic  rales  on  both 
sides.  There  was  cavity  formation  in  the  left  upper  lobe.  Examination  of  the  heart 
was  negative.  Blood  pressure  105,  70.  Urine  was  negative.  Phenolphthalein  func- 
tion 53  per  cent.  Blood  count  and  Wassermann  negative.  Sputum  contained  tubercle 
bacilli,  Gaffky  3.  Tuberculin  reactions  were  mild  and  delayed,  both  cutaneous  and 
intracutaneous.  X-ray  plate  of  his  chest  showed  extensive  mottling  throughout  both 
lungs,   with  much   fibrosis   in  the  apices. 

Treatment:  12  mg.  of  the  copper  and  potassium  cyanide  was  given  on  January 
18,  1917,  followed  by  an  increase  in  the  number  of  rales,  some  chest  pain  and  traces 
of  blood  in  the  sputum.  No  general  reaction.  On  February  i,  the  second  dose,  16 
mg.,  was  given.  Following  this  there  was  some  increase  in  the  number  of  leucocytes, 
the  sputum  became  thicker  and  a  few  blood  clots  appeared  on  the  second  day 
February  15,  14  mg.  The  next  day  there  was  slight  pain  in  the  chest  and  the  sputum 
had  somewhat  increased.  There  was  also  some  local  tenderness  at  the  site  of  injec- 
tion. March  i,  16  mg.  was  given,  with  evidence  of  focal  reaction,  the  rales  again 
being  increased,  with  some  increase  in  the  bacillary  content  of  the  sputum.  During 
this  time,  and  since  his  entrance,  he  had  been  continuously  vomiting  in  the  morning, 
with  considerable  burning  sensation  in  his  stomach ;  this  had  been  relieved  by  alkalis. 
March  15,  13  mg.,  without  any  evidence  of  reaction. 

This  man's  weight  increased  from  137  pounds  to  145  pounds.  His  physical  signs 
had  improved  somewhat,  although  the  bacillary  content  remained  about  the  same. 
There  had  been  very  little  change  in  the  actual  amount  of  sputum  compared  with  the 
beginning  of  treatment.  Traces  of  blood  were  frequent  during  treatment,  but  with 
very  little  relation  to  the  time  of  injection.  The  man  was  of  the  emphysematous, 
fibroid  type,  essentially  chronic,  where  one  frequently  sees  periods  of  remission  re- 
gardless of  any  treatment.  His  mental  attitude  toward  his  disease  was,  of  course, 
very  much  improved. 

Case  V. — Bernard  O.,  Italian  laborer,  age  27,  entered  the  San  Francisco  Hos- 
pital December  28,  1916,  without  a  very  satisfactory  history.  As  far  as  it  could  be 
obtained,  his  disease  had  begun  3>^  months  before,  with  cough,  sputum,  night  sweats 
and  hemoptysis.  He  had  dissipated  considerably  and  his  weight  had  decreased  from 
140  pounds  to  106  pounds.  He  had  been  steadily  failing  since  his  entrance  to  the 
hospital  and  had  been  running  a  high  septic  temperature  with  correspondingly  rapid 
pulse. 

Examination  of  the  chest  showed  extensive  bilateral  disease  with  probable  cavity 
formation  in  both  apices.  There  was,  in  addition,  considerable  laryngeal  ulceration 
and  he   was  coughing  large  amounts  of   sputum,  Gaffky  7. 

The  prognosis  was  considered  hopeless  in  this  case.  He  gained  somewhat  in 
weight  during  his  stay  in  the  hospital,  and  at  the  time  treatment  was  commenced 
had  increased  to  119  pounds,  but  temperature  and  pulse  were  still  running  very  high. 

Treatment:  Three  injections  of  the  double  salt  were  given,  of  6,  7  and  10  mg. 
respectively,  at  intervals  of  two  weeks.  Aside  from  a  chill  lasting  20  minutes  follow- 
ing the  first  injection,  no  symptoms  referable  to  the  injection  could  be  determined. 

He  lost  steadily  and  died  40  days  following  the  first  injection.     His  temperature, 
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pulse,  sputum,  and  throat  symptoms  remained  unchanged  during  this  time.  Autopsy 
showed  extensive  tuberculous  involvement  of  both  lungs,  with  large  cavity  formation. 
There  was  no  evidence  of  tuberculosis  in  any  of  the  other  organs. 

Case  VI. — ^^Henry  B.,  a  Swiss  laborer,  age  48,  single,  entered  the  San  Francisco 
Hospital  Novem'ber  13,  1916,  complaining  of  cough,  weakness  and  loss  of  weight. 
He  denied  venery,  had  always  been  moderate  in  his  habits,  and  had  always  been  well 
and  strong  until  six  years  before,  when  he  sustained  a  compound  fracture  of  the 
leg.  During  the  following  16  months  he  had  lost  in  strength  and  weight  and  suffered 
from  malaise.  Six  months  before  entrance  he  had  severe  pleural  pains  in  the  left 
side  of  the  chest,  followed  shortly  by  a  brisk  hemorrhage.  Cough  had  persisted  and 
steadily  increased.  He  had  a  second  hemorrhage  one  month  after  the  first,  and  since 
has  had  occasional  night  sweats  and  intermittent  attacks  of  fever.  Recently  coughing 
had   produced   vomiting.      No    intestinal   disturbance. 

Examination  showed  a  poorly  developed  and  nourished  man,  markedly  emaciated. 
There  was  an  extensive  tuberculous  process  involving  both  lungs,  more  marked  on 
the  left,  with  cavity  formation  in  the  left  upper  lobe.  The  heart  was  displaced  some- 
what to  the  left,  apparently  the  result  of  adhesions.  His  abdomen  showed  his  liver 
somewhat  enlarged  and  tender,  the  spleen  was  palpable,  and  there  was  considerable 
tympanites.  Tuberculin  reactions,  cutaneous  and  intracutaneous,  were  delayed  and 
mild.  Blood  pressure  115,  75.  Urine,  chemical,  microscopical  and  functional,  nega- 
tive.    Blood  and  Wassermann  negative.     Sputum  contained  tubercle  bacilli,  Gaffky  3. 

Treatment:  January  23,  1917,  copper  and  potassium  cyanide,  12  mg.,  followed 
the  next  day  by  headache  and  some  increase  in  rales.  February  6,  the  sputum  had 
very  much  decreased  in  quantity  since  the  first  injection,  being  less  than  one-third 
the  amount;  an  injection  of  16  mg.  was  given.  This  was  followed  the  next  day  by  a 
temporary  increase  in  sputum  and  bacillary  content  (Gaffky  1-3).  There  was  no  evi- 
dence of  general  reaction,  but  he  complained  of  some  pain  in  the  region  of  the  left 
shoulder,  which  he  admitted  had  been  present  since  the  first  injection.  He  had 
a  restless  night  because  of  some  perivascular  infiltration  at  the  site  of  injection. 
February  20,  21  mg.  given.  Seven  hours  following  this  rather  large  dose,  he  com- 
plained of  malaise,  with  occasional  sharp  pain  in  the  left  chest.  The  next  day  there 
was  a  slight  rise  in  temperature  (100.6°),  some  rise  in  pulse,  and  a  slight  increase 
in  leucocytes.  The  sputum  was  also  increased.  The  temperature  remained  up  for 
four  days  following  the  injection.  The  leucocytes  were  up  for  two  days,  when  they 
fell  to  normal.  During  these  days  he  was  nervous,  slept  poorly,  had  general  aching 
sensations,  felt  tired,  appetite  poor,  and  he  had  slight  chills  for  two  days.  There  was 
a  feeling  of  oppression  in  the  chest  and  an  increase  of  the  sputum  for  four  days. 
His  cough  had  increased ;  he  required  heroin  for  his  relief,  and  there  was  general 
depression.  On  March  i  he  felt  better,  though  the  cough  was  still  troublesome  and 
there  were  occasional  traces  of  blood  in  the  sputum.  March  6,  13  mg.  was  adminis- 
tered, followed  by  some  increase  in  rales,  sputum  and  bacilli.  No  general  reaction. 
He  felt  much  better  than  usual  and  his  appetite  had  improved.  March  22,  13  mg., 
■without  any  evidence  of  reaction,  local  or  focal.  He  felt  very  well  and  was  anxious 
to  be  up. 

On  April  26,  examination  of  the  chest  showed  practically  unaltered  physical 
signs.  During  the  treatment  his  sputum  had  been  reduced  to  practically  negligible 
quantities.  His  weight  increased  from  113^  pounds  to  121^  pounds.  His  general 
condition,  physical  and  mental,  was  very  good,  and  he  was  exceedingly  optimistic. 
The  reactions  following  the  third  injection  were  probably  due  to  the  large  dose. 

Case  VH. — Eva  H.,  age  29,  widow,  entered  the  San  Francisco  Hospital  Novem- 
ber I,   1916,  complaining  of  cough,  loss  of   weight,  night  sweats,  vomiting,  hoarse- 
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ness,  and  occasional  hemoptysis.  She  had  been  troubled  with  bronchitis  for  the  past 
five  years  and  had  coughed  constantly  since  February,  1915,  with  hoarseness.  Said 
she  had  been  run  down  for  the  past  four  or  five  years,  and  had  had  night  sweats  for 
the  past  year.  Since  August,  1915,  she  had  had  frequent  hemorrhages,  two  of  them 
severe.     She  was  about  15  pounds  below  her  usual  weight. 

Examination  showed  a  poorly  nourished,  anemic  woman,  with  excessive  cough, 
emaciated,  with  extensive  bilateral  disease,  more  marked  on  the  left,  where  the  entire 
lung  was  involved  in  a  tuberculous  process  with  considerable  destruction  in  the  apex. 
Rales  were  heard  throughout.  There  was  dullness  throughout  the  right  upper  lobe, 
with  rales  at  the  apex  and  probable  small  cavity  under  the  clavicle.  The  .r-ray  plate 
showed  practically  the  same  extent  of  disease.  The  urine,  blood,  and  Wasserman 
were  negative.  Temperature  was  running  between  100°  and  102°,  with  very  rapid 
pulse.     The  prognosis  was  extremely  bad. 

Treatment:  Treatment  begun  January  26,  1917,  when  12  mg.  were  given.  This 
was  followed  by  the  most  severe  focal  reaction  of  the  series.  The  next  day  her 
hoarseness  had  increased  and  there  was  complete  aphonia.  Examination  of  the  larynx 
showed  the  arytenoids  so  swollen  that  a  view  of  the  interior  of  the  larynx  could  not 
be  obtained.  The  sputum  had  increased,  the  cough  was  very  troublesome,  and  there 
were  extensive  sticky  and  moist  rales  throughout  the  left  lung.  These  evidences  of 
focal  reaction  remained  for  about  10  days.  There  was  no  general  reaction.  February 
9.  During  the  past  week  she  had  had  an  attack  of  tonsillitis.  An  injection  of  10 
mg.  was  followed  the  next  day  by  slight  focal  reaction  and  some  soreness  at  the 
site  of  injection.  February  23,  12  mg.,  with  slight  focal  reaction,  as  shown  by  some 
increase  in  sputum.  Cough  still  troublesome.  March  9.  Night  sweats  had  been 
frequent  and  severe  during  the  previous  week;  10  mg.  given,  with  increase  in 
sputum  and  cough  appearing  two  days  after  the  injection. 

This  woman's  weight  decreased  from  104  pounds  to  98  pounds  during  the  treat- 
ment. She  became  steadily  worse,  but  had  been  losing  ground  before.  She  had 
been  febrile  throughout,  but  during  the  latter  part  of  the  treatment  the  temperature 
became  higher  with  more  extensive  septic  swings.  On  May  i  she  was  too  weak  for 
thorough  examination  of  the  chest,  but  showed  that  the  disease  had  been  progressing. 
It  is  possible  that  she  was  made  worse  by  this  treatment  (note  the  severe  focal  re- 
action following  the  first  injection). 

Case  VIII. — Minna  B.,  widow,  age  25,  entered  the  San  Francisco  Hospital  May 
3,  1916.  Two  weeks  before  entrance  she  had  had  severe  hemoptysis,  since  which 
time  she  had  had  cough  and  pain  in  the  left  side  of  the  chest.  She  had  lost  10 
pounds  in  weight.  She  remained  in  the  hospital  for  five  months  under  dietetic- 
hygienic  treatment,  when  she  was  discharged  very  much  improved.  Bacilli  had  dis- 
appeared. She  was  readmitted  January  18,  1917,  having  had  several  brisk  hemor- 
rhages during  the  preceding  two  months. 

Examination  on  readmission  showed  activity  on  the  left  side  from  the  apex  to 
the  angle  of  the  scapula,  with  dullness  and  some  rales  over  the  right  upper  lobe.  The 
x-ray  plate  showed  an  extensive  process  throughout  the  left  lung,  with  the  heart 
shadow  shifted  to  the  left — the  result  of  fibrosis.  The  left  lung  shadow  was  partic- 
ularly dense  in  the  lower  part.  There  was  some  mottling  on  the  right  side,  with  a 
few  discreet  gland  shadows.  She  had  a  temperature  of  100°  and  pulse  of  100.  The 
urine  and  blood  were  negative.  Blood  pressure  120,  83.  Tubercle  bacilli  were  present 
in  the  sputum,  Gaffky  i. 

Treatment:  On  January  26,  an  injection  of  12  mg.  was  given,  followed  the 
next  day  by  slight  pain  in  the  chest,  but  no  general  reaction  or  change  in  the 
physical  signs.    January  9,  16  mg.  given,  followed  in  two  hours  by  sharp  pleural  pain 
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in  the  right  side  of  the  chest.  The.  next  day  there  was  a  definite  increase  in  rales,, 
some  of  them  being  moist.  Rales  were  also  heard  in  the  right  interscapular  region,, 
though  none  had  been  there  the  day  before.  Two  days  after  the  injection  there  was 
an  increase  of  sputum.  Several  days  after  the  last  injection  the  sputum  was  blood- 
streaked  ;  this  was  during  menstruation,  and  she  had  frequently  seen  blood  in  the 
sputum  before  the  onset  of  her  menses.  On  February  2;^,  a  third  dose  of  i6  mg.  was 
given,  which  was  followed  by  some  headache  and  increase  in  the  bacillary  content  of 
the  sputum.  March  9, 16  mg.,  followed  shortly  by  headache  and  flushing  of  the  face,  which 
lasted  all  day,  though  there  was  no  rise  in  temperature  or  pulse.  Thie  next  day  the  leu- 
cocytes were  found  to  be  increased ;  some  increase  in  the  cough  arid  traces  of  blood  in 
the  sputum.  March  22,  12  mg.,  without  any  evidence  of  reaction.  April  6,  an  .r-ray  plate 
taken  showed  practically  no  change  in  lung  shadows  as  compared  with  the  previous 
plate.  She  had  recently  developed  some  edema  of  the  ankles.  On  April  15  the  bacil- 
lary content  was  Gaflfky  2,  and  there  had  been  a  slight  increase  in  sputum.  The 
edema  was  decreasing,  though  at  times  she  suffered  with  palpitation  and  orthopnea, 
and  on  one  occasion  had  a  rather  sharp  attack  of  precordial  pain.  On  the  evening 
of  April  29  she  had  a  brisk  hemorrhage,  80  c.c.  On  May  i  another,  60  c.c,  and  on 
May  3  still  another,  amounting  to  100  c.c.  Since  that  time  there  had  been  no  further 
hemorrhage.  It  will  be  noted  that  these  hemorrhages  came  on  after  an  interval 
of  about  five  weeks  following  the  last  injection. 

During  the  treatment  this  woman's  weight  increased  from  117  pounds  to  13454 
pounds.  This  exceeded  her  highest  weight  before  illness  by  5  pounds.  Her  general 
condition  was  very  much  improved,  although  probably  her  improvement  was  no  more 
marked  than  on  her  previous  discharge.  Very  little  general  reaction  followed  the 
injections,  but  focal  reactions  were  frequent,  occurring  principally  as  pain  in  the 
chest.  After  the  second  injection  there  was  a  definite  increase  in  the  extent  of  rales. 
She  ran  practically  an  afebrile  course  throughout.  Bacilli  were  still  present  after 
the  last  injection. 

Case  IX. — Thomas  D.,  an  Irish  lumber-jack,  age  36,  entered  the  San  Francisco 
Hospital  January  16,  1917,  complaining  of  cough,  weakness,  loss  of  weight,  slight 
hemoptysis,  and  an  ischiorectal  abscess,  which  ruptured  spontaneously  a  few  days 
later.  He  had  been  a  heavy  user  of  alcohol.  Denied  venery.  He  had  had  pleurisy 
two  years  before  and  had  lost  10  pounds  in  the  past  year.  Since  his  pleurisy  he  had 
had  constant  cough,  with  occasional  pain  in  the  chest.  Bacilli  were  found  in  his 
sputum  one  month  before  entrance.  There  had  been  several  small  hemorrhages 
since  his  entrance. 

Examination  showed  a  very  well  developed  man,  not  appearing  very  sick.  The 
extremities  were  slightly  cyanosed.  There  was  extensive  bilateral  tuberculous  in- 
volvement, dullness  extending  to  the  fourth  rib  on  either  side,  with  rales  almost  to 
the  base  in  both  lungs.  Although  the  heart  was  somewhat  enlarged,  there  were  no 
murmurs.  The  pulmonic  second  sound  was  accentuated.  There  was  a  slight  amount 
of  sclerosis  of  the  peripheral  arteries.  The  ^-ray  plate  showed  extensive  mottling 
throughout  both  lungs,  less  marked  at  the  bases,  with  fibrosis  at  both  apices.  Blood 
pressure,  no,  60.  The  rectum  showed  a  discharging  ischiorectal  abscess.  The  urine 
was  negative,  with  a  phenolpththalein  function  of  50  per  cent.  Blood  and  Wasser- 
mann  were  negative.     Tubercle  bacilli  in  the  sputum,  Gaflfky  4. 

Treatment:  Treatment  was  commenced  January  29,  1917,  14  mg.  being  ad- 
ministered intravenously.  This  was  followed  by  a  slight  increase  in  the  cough  and 
sputum,  but  no  increase  in  rales.  On  February  12,  19  mg.  given.  The  following' 
night  there  was  some  cardiac  irregularity,  but  no  other  evidence  of  general  reaction. 
The  next  day  a  careful  search  of  the  sputum   failed  to  reveal  any  tubercle  bacilli. 
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a  gain  in  weight  was  recorded,  and  there  were  fewer  rales.  The  ischiorectal  abscess 
looked  cleaner,  and  the  patient  was  generally  feeling  very  well.  February  26,  18  mg. 
followed  by  considerable  perivascular  infiltration  at  the  site  of  injection,  causing  some 
pain.  No  general  reaction  followed  this  injection.  There  was  a  slight  increase  in 
rales  and  sputum.  Two  days  after  the  injection  he  left  the  hospital  without  per- 
mission. 

This  man's  weight  increased  from  156^  pounds  to  162  pounds  during  the  treat- 
ment.    As  he  left  suddenly,  there  was  no  opportunity  for  examination  at  the  time. 

C.\SE  X. — Luella  D.,  age  49,  married,  native  of  the  United  States,  entered  the 
San  Francisco  Hospital  December  23,  1916,  complaining  of  cough,  pain  in  the  chest 
and  occasional  night  sweats.  A  sister  had  died  of  tuberculosis,  and  a  brother  and 
three  sisters  had  died  in  infancy.  She  had  had  scrofula  at  two  years  of  age,  typhoid 
at  fourteen,  pleurisy  at  thirty ;  at  about  that  time  she  was  operated  upon  for  mastoid 
trouble,  the  wound  of  which  has  never  entirely  healed.  From  that  time  on  she  lost 
in  weight,  suffering  at  times  from  stomach  trouble,  accompanied  by  cough.  Three 
months  before,  during  sharp  pleuritic  pains,  tuberculosis  had  been  diagnosed.  She 
had  always  been  delicate  and  subject  to  frequent  and  protracted  colds.  She  had  been 
married  at  sixteen,  and  three  children  had  died  of  whooping-cough  in  early  child- 
hood. 

Examination  showed  a  woman  wasted  and  bedridden,  with  a  suppurating  scar 
over  the  right  mastoid,  chronic  pharyngitis,  bad  oral  hygiene.  Both  upper  lobes  were 
involved  in  a  tuberculous  process,  with  considerable  cavity  formation  in  the  left 
upper  lobe.  The  .r-ray  plate  showed  extensive  mottling  throughout  the  left  upper 
lobe,  with  probable  large  cavity  under  the  clavicle.  .  There  was  less  involvement  of 
the  right  lung,  but  there  was  rather  a  dense  apical  shadow  and  marked  peribronchial 
thickening  in  the  right  lower  lobe.  The  heart  was  ptosed.  Tubercle  bacilli  were 
present  in  the  sputum.  The-  urine,  blood  and  Wassermann  were  negative.  Blood 
pressure   no,  y2.     Prognosis  was  bad,  in  fact,  death  seemed  imminent. 

Treatment:  On  February  i,  an  injection  of  12  mg.  was  given,  without  reaction. 
On  February  15,  16  mg.  injected,  followed  the  next  day  by  slight  increase  in 
leucocytes.  On  March  i,  following  an  injection  of  12  mg.,  there  was  a  slight  chill, 
and  the  day  following  the  bacilli  were  slightly  increased.  On  March  15,  12  mg., 
with  focal  reaction  the  following  day.  shown  by  increase  in  rales,  bacillary  content 
of  sputum  and  cough.  The  next  day  she  felt  very  well.  March  29,  14  mg.  ad- 
ministered. This  was  followed  by  some  distress  in  the  chest  and  some  increase  in 
cough.  The  bacilli  disappeared  after  this  injection  and  were  absent  from  the  sputum 
until  May  i,  when  they  were  found  again  in  numbers  amounting  to  Gaffky  2. 

She  increased  in  weight  from  8614  pounds  to  91^  pounds  during  the  treatment. 
Examination  of  the  chest  on  April  2y  showed  very  little  change  in  the  physical  signs, 
except  that  the  signs  of  cavity  in  the  left  upper  lobe  were  not  as  distinctly  marked 
as  before.  The  rales  were  less  abundant,  fibrosis  and  drying  up  of  the  cavity  secre- 
tion had  apparently  been  progressing  satisfactorily.  The  amount  of  sputum  and 
bacilli,  however,  were  practically  unaltered.  The  general  condition  was  much  im- 
proved ;  her  appetite  was  good,  she  was  hopeful,  and  was  convinced  that  she  had 
derived  much  benefit  from  the  treatment. 

Prognosis  for  improvement  much  better  than  at  the  beginning  of  treatment. 

General  Reaction. — There  was  little  evidence  of  general  reaction  in  the 
patients  above  recorded.  Five  cases  experienced  chills,  four  following  the 
first  injection,  one  following  the  fourth.     These  chills  were  in  no  instances 


146  GEORGE   H.    EVANS 

severe  and  seemed  to  have  no  relationship  to  the  amount  of  the  prepara- 
tion used. 

Rise  in  Temperature:  This  was  unusual.  There  do  not  appear  those 
sudden  rises  similar  to  what  is  occasionally  seen  following  tuberculin  ad- 
ministration. Two  cases,  I  and  VI,  had  slight  temperature  increases.  In 
case  VI  it  followed  a  dose  of  21  milligrams.  It  was  accompanied  by  a 
slight  rise  in  the  pulse  rate  and  the  number  of  leucocytes.  It  subsided 
again  in  four  days.  In  two  cases,  V  and  VII,  the  temperature  rose  steadily 
and  was  higher  at  the  end  than  at  the  beginning  of  treatment.  Most  of 
the  patients  were,  however,  afebrile  throughout. 

Effect  Upon  the  Pulse  Rate:  Cases  I  and  VI  had  increase  in  pulse 
rate,  accompanying  rise  in  temperature  above  mentioned.  Some  arrhyth- 
mia was  noticed  in  Case  IX,  following  his  second  injection  of  19  milli- 
grams. 

Other  evidence  of  general  reaction  was  rare.  The  leucocytic  curve  was 
as  frequently  decreased  as  increased.  Headaches  were  observed  but  usual- 
ly in  cases  where  headache  was  a  frequent  manifestation  in  the  interval 
between  injections.  Particularly  was  this  noticeable  in  Case  VIII.  Head- 
ache, malaise,  insomnia,  loss  of  appetite  followed  the  large  amount  (21 
milligrams)  given  Case  VI  at  his  third  injection.  These  symptoms  per- 
sisted for  several  days  following. 

Focal  Reaction. — Evidence  of  focal  reaction  was  very  frequent,  and 
was  present  to  a  greater  or  lesser  extent  in  all  cases  save  the  one  who  died. 
This  was  indicated  in  various  ways. 

Probably  the  most  marked  focal  reaction  was  seen  in  Case  VII,  where 
the  morning  following  the  first  injection  of  12  milligrams  the  entire  left 
side  of  the  chest  was  filled  with  moist,  sticky  rales,  replacing  the  previous 
crepitation.  Hoarseness,  almost  to  aphonia,  was  also  present  and  the 
ar\'tenoids  were  much  swollen.  These  evidences  of  focal  reaction  persisted 
for  more  than  a  week.  Similar,  though  not  as  severe,  reactions  followed 
the  second  injection  given  this  patient.  All  the  cases,  except  the  fatal  one, 
showed  increase  in  rales  after  one  or  more  injections,  but  none  to  the 
same  extent  as  Case  VII.  It  usually  occurred  when  doses  of  more  than  12 
milligrams  had  been  given. 

In  the  majority  of  the  cases  there  was  increase  in  cough  following  the 
injection,  sometimes  so  severe  as  to  require  heroin  for  its  relief.  This  was 
in  quite  a  number  of  instances  accompanied  by  an  increase  in  the  amount 
of  sputum,  and  frequently  traces  of  blood  appeared.  No  brisk  hemor- 
rhages occurred,  except  in  Case  VIII,  and  in  this  instance  it  appeared 
more  than  a  month  after  the  last  treatment.  She  had,  however,  a  history 
of  several  severe  hemorrhages  before  admission. 

Sputum  was  carefully  and  frequently  examined  during  treatment  with 
reference  to  bacillary  content,  the  Gaffky  scale  being  used  for  this  pur- 
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pose.     No  definite  results  were  derived  from  this,  the  count  decreasing  in 
as  great  a  number  of  cases  as  it  increased. 

There  was  pleural  pain  following  most  of  the  injections,  sometimes 
very  severe.  This  usually  occurred  with  the  other  signs  of  focal  reaction, 
but  frequently  it  was  present  as  the  only  evidence. 

None  of  the  patients  had  demonstrable  pleural  effusion  except  Case  11. 
Six  days  after  his  fourth  injection  of  12  milligrams,  spontaneous  pneu- 
m.othorax  occurred  on  the  left  side.  It  was  ushered  in  by  a  sharp  rise  in 
temperature,  increased  pulse,  a  slight  increase  in  sputum,  and  much  pain 
and  dyspnea.  The  next  day  the  sputum  had  materially  diminished.  This 
was  followed  in  a  few  days  by  a  pleural  effusion  which  gradually  absorbed. 
His  temperature  remained  high  for  more  than  two  weeks,  when  it  sub- 
sided to  a  point  slightly  above  normal. 

General  Condition. — All  of  these  patients  except  Case  II  showed 
some  increase  in  weight;  not  marked  in  any  except  Case  VIII,  the  hem- 
orrhagic one,  who  increased  from  117  to  134^4  lbs.,  which  is  five  pounds 
above  her  highest  weight  before  illness.  Of  course,  no  deductions  can 
be  drawn  from  Cases  III  and  IX,  who  left  the  hospital  after  receiving 
three  injections  each.  It  is  significant,  however,  that  in  the  first  in- 
stance there  was  a  remarkable  improvement  in  his  general  condition, 
and  after  the  focal  reaction  following  the  second  injection,  the  cough 
and  sputum  entirely  disappeared. 

Most  of  these  patients,  in  fact,  all  of  them,  now  under  observation 
except  the  one  who  had  the  severe  focal  reaction  following  the  first 
injection,  and  with  whom  the  prognosis  was  decidedly  bad  at  the  start, 
lay  claim  to  a  feeling  of  improvement  and  well-being  entirely  irrecon- 
cilable with  the  physical  findings.  This  is  not  surprising  to  any  ob- 
server who  has  had  much  experience  with  the  tuberculous.  Aside  from 
the  benefit  naturally  resulting  from  bed  treatment  and  careful  nursing 
to  which  these  patients  were  subjected,  the  importance  of  psycho- 
therapy in  tuberculosis  has  long  been  recognized.  This  fact  has  been 
seized  upon  and  illegitimately  exploited  by  quacks  for  many  years.  The 
most  glaring  instance  of  it  occurred  a  few  years  ago,  when  the  profes- 
sion complacently  allowed  the  Friedmann  fiasco  to  be  perpetrated  upon 
large  numbers  of  these  sufferers.  I  had  the  privilege  at  that  time, 
through  the  courtesy  of  Dr.  Stimson  of  the  United  States  Public  Health 
Service,  of  examining  a  considerable  number  of  these  patients.  The 
optimism  of  these  sufferers  in  the  face  of  rapidly  progressive  destruc- 
tive lesions  afforded  as  pathetic  a  picture  as  could  be  drawn  before  the 
medical  mind  of  the  vicious  results  of  conscienceless  press  advertising. 

As  a  result  of  these  observations,  which  by  reason  of  the  compara- 
tively short  time  they  have  been  studied,  must  be  looked  upon  as  a 
preliminary  report,  the  following  conclusions  would  seem  justifiable: 
(i)   Copper  and  potassium  cyanide  in  amounts  from  8  to   12  mg. 
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in  cases. of  uncomplicated  pulmonary  tuberculosis  is  not  followed  by 
injurious  results. 

(2)  Large  doses,  or  even  smaller  ones  in  complicated  cases  or  those 
presenting  extensive  active  lesions  with  fever  may  produce  serious  focal 
reactions  causing  permanent  harm. 

(3)  Severe  hemorrhages  are  not  likely  to  occur. 

(4)  Its  administration  is  not  followed  by  severe  general  reactions. 

(5)  The  preparation  is  not  very  irritating  to  the  perivascular  tissues 
if  small  amounts  are  accidentally  injected  into  them. 

(6)  The  value  of  the  preparation  in  the  treatment  of  pulmonary 
tuberculosis  has  not  been  conclusively  demonstrated. 

(7)  Its  further  trial  in  the  treatment  of  this  disease  is  justifiable. 


THE  THERAPEUTICS   OF   URANIUM   NITRATE 

BY    REYNOLD   WEBB   WILCOX,   M.D.,   D.C.L., 

NEW   YORK. 

President  of  the  American  College  of   Physicians. 

Uranium,  a  mineral  long  known  in  pitch-blende,  was  isolated  in 
1789.  It  was  so  named  from  the  Greek  avpav6<i,  the  sky,  in  allusion  to 
the  planet.  Uranus.  Uranii  nitras, — uranium  nitrate, — of  the  ninth  edi- 
tion of  the  United  States  Pharmacopoeia  contains  not  less  than  98  per 
cent,  of  uranyl  nitrate  UOaCNO.^X'H.O  =502.62. 

Source. — From  pitch-blende  which  is  an  impure  uranoso-uranic  oxide 
or  from  uranite.  Either  of  these,  finely  powdered,  is  treated  with  nitric 
acid,  and  various  associated  metals  as  lead,  barium,  bismuth,  iron,  zinc, 
radium,  and  polonium  having  been  removed,  uranium  nitrate  is  crystal- 
lized from  an  aqueous  solution. 

Characters. — Light  yellow  prisms;  odorless  and  having  a  bitter,  as- 
tringent taste ;  somewhat  efflorescent ;  radio-active  emitting  alpha  rays 
and  producing  a  new  radio-active  element  known  as  uranium-x,  resem- 
bling thorium,  and  which  emits  beta  and  gamma  rays. 

Solubility. — In  1.2  parts  of  water  at  25°  C.  (77°  F.)  ;  freely  soluble  in 
alcohol  or  ether. 

Impurities. — Alkaline  earths,  heavy  metals,  iron,  manganese,  zinc, 
uranous  compounds,  sulphates. 

Dose,  o.oi  gm.  =■.  10  milligm.  (1/6  gr.). 

Action  of  Uranium  Nitrate. — Uranium  nitrate  is  less  radio-active  than 
metallic  uranium  and  soine  of  its  salts,  but  probably  this  efifect  is  over- 
shadowed by  the  other  manifestations  produced  by  this  substance.  Its 
systemic  action  is  similar  to  that  of  other  metals  with  an  especial  par- 
alytic efifect  on  respiration.     It  is  very  corrosive  and  highly  toxic. 

Kidneys. — In  considerable  doses  in  some  animals,  when  injected 
intravenously,  it  produces  degeneration,  necrosis  and  desquamation  of 
the  tubular  and  glomerular  epithelium  with  characteristic  hyaline  drop- 
lets in  the  wall  of  the  capillaries  of  the  glomerular  tufts,  which  are  not 
found  in  other  vessels  of  the  kidney  or  in  other  organs.  There  is,  how- 
ever, no  hematuria,  in  spite  of  the  marked  congestion.  It  generally  sets 
up  an  albuminuria  and  glycosuria  with  possibly  an  acetonuria,  with  tor- 
por, somnolence,  paralysis,  collapse  and  coma.  The  glycosuria  often 
develops  upon  the  second  or  third  day  of  intravenous  injection.  This 
may  be  due  to  increased  permeability  of  the  kidney,  for  it  may  appear 
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without  any  hyperglycemia,  indeed  uranium  salts  may  even  relieve  an 
hyperglycemia  if  this  should  be  due  to  a  diminished  permeability  of  the 
kidney.  On  the  other  hand,  it  may  of  itself  produce  a  hyperglycemia, 
even  if  the  kidneys  be  excised,  thus  pointing  to  an  action  which  is 
entirely  outside  of  the  kidneys. 

The  excretion  of  albumin  runs  fairly  parallel  to  that  of  glucose.  It 
has  also  been  noted  that  nephritic  glycosuria  and  hyperglycemia  occur 
after  the  administration  of  many  substances,  which  are  toxic  as  regards 
the  kidneys,  such  as  cantharides,  which  increases  permeability  of  renal 
vessels,  and  chromium,  tellurium,  mercury,  and  aloin  which  cause  lesions 
of  the  tubular  epithelium.  The  urine  is  usually  alkaline  and  slightly 
increased  in  quantity  and  in  specific  gravity  for  a  short  period ;  then  it 
is  diminished  and  when  coma  supervenes,  anuria  from  obstruction  of 
the  tubules  by  edema  and  desquamation  of  cells,  is  complete.  The 
coma  is  usually  without  convulsions  unless  they  are  of  uremic  origin. 
Repeated  injections  of  small  doses  result  in  chronic  interstitial  nephri- 
tis with  fibrous  changes  similar  to  the  chronic  dififuse  nephritis  found 
in  man,  but  not  identical  with  it  for  it  is  not  associated  with  arterial 
lesions. 

The  toxicity  of  uranium  salts  is  probably  associated  with  acidosis 
because  the  administration  of  sodium  carbonate  lessens  this  and,  as 
well,  diminishes  the  degeneration  of  the  renal  epithelium.  The  oxaluria 
present  indicates  the  poisonous  effect  of  uranium  and,  with  the  emacia- 
tion, denotes  impaired  nutrition. 

Blood. — The  blood  is  rendered  less  coagulable,  although  it  is  not 
known  by  what  means  this  is  brought  about.  It  also  interferes  with 
the  restoration  of  the  volume  in  the  blood  after  saline  infusion. 

Respiration. — This  is  at  first  increased  in  rate  and  later  becomes 
slower,  while  the  pulse  becomes  more  rapid,  the  blood  pressure  is 
raised  through  stimulation  of  the  vasomotor  center,  and  as  asphyxia 
supervenes  the  temperature  is  subnormal.  Respiratory  paralysis  causes 
death. 

Alimentary  Tract. — There  is  likely  to  be  thirst,  nausea,  and  vomiting 
with  constipation  and  later  diarrhea.  It  inhibits  the  production  of 
ptyalin,  pepsin,  and  trypsin,  and  its  deleterious  eflfects  on  digestion 
appear  after  hypodermatic  as  well  as  after  oral  administration. 

Nervous  System. — The  somnolence,  weakness  of  muscles,  and  par- 
alysis are  usually  not  marked  until  a  few  days  before  the  death  of  the 
animals  subjected  to  experimentation. 

Anasarca. — As  early  as  1854  Leconte  noted  a  peculiar  dropsy  result- 
ing from  the  administration  of  uranium  salts  and  this  was  again  studied 
by  Richter  in  1904.  The  anasarcous  and  ascitic  fluid  is  highly  albu- 
minous and  is  a  transudation  into  serous  cavities  and  into  the^tissues 
and  may  even  afTect  the  fetus  in  utcro,  as  was  noted  in  1905  by  Bibergill. 
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This  condition  is  not  explicable  on  the  theory  of  nephritis  resulting  in 
anuria,  but  is  probably  one  due  to  an  altered  permeability  of  the  walls 
of  the  capillaries,  according  to  the  observations  of  Richter  in  1904.  This 
occurs  only  when  animals  have  been  freely  supplied  with  water,  other- 
wise anuria  without  dropsy  will  supervene. 

In  all  the  animal  experimentation  it  has  been  noted  that  dogs,  espe- 
cially the  older  ones,  were  more  resistant  to  the  action  of  uranium  salts 
than  were  rabbits.  So  far  as  animal  experimentation  has  gone  the  intra- 
venous administration  of  uranium  salts  produces  a  characteristic  nephri- 
tis, glycosuria,  and  a  peculiar  edema. 

The  action  of  uranium  salts  seems  to  have  attracted  the  interest  of 
laboratory  workers  for  a  considerable  period  of  time.  Among  these  who 
have  contributed  to  the  pharmacology  may  be  mentioned :  1824, 
Gmelin :  1851,  L.econte ;  1888,  Chittenden;  1889,  Chittenden  and  Lambert; 
1890,  Woroschresky ;  1904,  Richter;  1905,  Bibergill ;  1906,  Fleckseder . 
1907,  Fleckseder,  Hemmeke,  Myerstein ;  1909,  Dickson;  1910,  Jackson; 
1911,  Smith,  Pollak,  Christian;  1912,  Dickson,  MacNider;  1913,  Franke, 
MacNider,  O'Hare ;  1914,  MacNider,  Myer,  Lozzati ;  1916,  MacNider, 
Bogart,  Underbill,  and  Mendel. 

Therapeutics  of  Uranium  Nitrate.-— It  has  been  used  in  England  as  a 
spray  for  the  throat  in  2  per  cent,  solution,  with  caution,  for  various 
conditions. 

In  1895  Srimuel  West  published  the  results  of  his  observation  of  two 
patients  suffering  from  diabetes  mellitus ;  one  a  lad  of  twenty-two  years, 
the  other  a  woman  of  forty-five  years.  Later  in  the  same  year  he  added 
the  records  of  one  hospital  and  some  other  patients,  but  without  com- 
plete details.  He  employed  at  first  uranium  nitrate  and  the  double 
chloride  of  quinine  and  uranium,  but  finding  no  difference  between  the 
two  salts,  finally  decided  upon  the  former  as  equally  efficacious.  He  was 
apparently  familiar  with  the  observations  of  Chittenden  upon  the  inhibi- 
tion of  the  activity  of  ptyalin  after  small  doses  of  the  drug  and  in  larger 
quantity  its  effect  upon  pepsin  and  trypsin.  He  found  that  the  drug, 
when  administered  by  the  mouth,  acted  slowly  and  that  small  doses 
(one-sixth  of  a  grain)  were  as  efficacious  as  larger  ones  (one  grain),  and 
finally  that  some  tolerance  of  the  remedy  was  apparently  established. 

He  concluded  that  the  general  effects  were  as  follows:  After  a  short 
time  all  patients  reported  that  their  thirst  was  greatly  relieved  and  that 
the  frequency  of  urination  and  the  quantity  of  urine  was  greatly  reduced. 
If  the  sugar  is  largely  influenced  by  diet  the  remedy  is  most  useful  on 
account  of  its  physiological  effect  in  digestion.  If  dieting  and  ordinary 
treatment  have  produced  all  the  results  of  which  they  are  capable, 
further  improvement  takes  place  after  the  administration  of  uranium 
nitrate.     This  result  may  be  due  to  the  slowing  of  digestion  of  starches 
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and  some  forms  of  albumin,  and  the  remedy  may  be  especially  useful  in 
controlling  excessive  pancreatic  digestion. 

No  uranium  is  found  in  the  urine,  probably  because  none  gets  into 
the  general  circulation.  It  may,  how^ever,  pass  from  the  intestines  to  the 
liver  and,  having  been  excreted  in  the  bile,  again  pass  into  the  intestines. 
Although  the  author  recognizes  the  fact  that  when  it  gets  into  the  blood 
after  hypodermatic  injection  it  is  an  active  poison,  he  believes  that  when 
introduced  into  the. stomach  it  is  not  toxic  because  of  its  imperfect  solu- 
bility and  absorption.  He  reports  that  he  has  administered  from  fifteen 
to  twenty  grains,  thrice  daily,  without  symptoms  of  gastric  irritation. 

His  method  of  administration  was  as  follows :  Commence  with  a 
small  dose — one  or  two  grains — and  increase  slowly  after  an  interval  of 
a  few  days  until  the  desired  effects  are  produced.  The  remedy  is  best 
given  freely  diluted  with  water,  after  food.  He  never  observed  any 
disturbance  of  digestion  nor  irritation  of  the  stomach  or  of  the  bowels, 
nor  that  its  prolonged  administration  caused  glycosuria.  The  state- 
ments made  by  other  authors,  that  it  reduces  hemoglobin  and  therefore 
the  oxygenating  power  of  the  blood,  were  apparently  not  confirmed  by 
the  author,  since  he  makes  no  mention  of  such  results. 

In  the  treatment  of  diabetes  mellitus  I  have  long  since  abandoned  a 
strict  antidiabetic  diet  excepting  for  experimental  purposes  while  deter- 
mining the  character  and  severity  of  the  disease,  which  should  be  con- 
sidered rather  as  a  symptom-complex  of  which  persistent  glycosuria, 
polyuria,  thirst,  emaciation,  and  weakness  are  prominent  manifestations. 
On  a  diet  as  near  normally  balanced  as  is  possible,  due  regard  being 
paid  to  total  quantity  of  food-intake,  the  dangers  of  excess  of  proteids, 
as  indicanuria,  purinemia  and  autointoxication  on  the  one  hand,  and 
from  lack  of  sufficient  carbohydrates,  as  acetonuria  and  coma,  on  the 
other,  are  avoided.  If  the  nutrition  of  the  patient  can  be  maintained,  in- 
fections such  as  tuberculosis  and  septic  conditions,  as  well  as  gan- 
grene, are  exceedingly  rare.  So  far  as  drugs  are  concerned,  their  use  is 
largely  symptomatic;  the  opiates,  and  particularly  codeine,  the  organic 
bases  and  nitrogen-benzine  derivatives,  especially  antipyrine,  and  the 
volatile  oils  acting  chiefly  on  the  central  nervous  system,  as  valerian, 
all  have  their  uses  but  are  not  to  be  considered  as  constituting  treat- 
ment. Benzosulphinide  is,  of  course,  a  condiment  and  should  be  used  in 
much  smaller  amounts  than  is  ordinarily  directed,  not  because  it  is 
harmful,  for  it  is  not,  but  for  the  reason  that  smaller  amounts  are 
quite  as  efficacious  and  satisfying  as  sweetening. 

The  arsenic-lithium  carbonate  ordinance  in  carbonated  water,  de- 
vised by  my  old  teacher,  Martineau,  which  I  learned  while  a  student  in 
Paris  in  1882,  is  probably  more  frequently  useful  than  any  single  medi- 
cation,  and   particularly   in    diabetes    mellitus   of   hepatic    origin. 

Patients  suffering  from  diabetes  mellitus  treated  with  discrimination 
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after  a  thorough  study  so  that  the  cause  shall  be  accurately  determined 
<lo  not  die  from  the  disease  or  its  ordinarily  associated  sequelae.  My  old- 
est patient  has  been  under  my  care  for  thirty-two  years  and  has  now 
reached  the  age  of  fifty-four.  Often  months  pass  without  glycosuria  or 
possibly  with  only  traces  of  glucose  in  the  urine. 

On  looking  over  my  practice  for  the  past  twenty  years  I  find  one 
hundred  and  eleven  instances  of  the  various  forms  of  diabetes,  classified 
as  follows : 

Diabete  azoturique.^If  one  considers  the  pharmacology  of  uranium, 
by  analogy  it  should  be  influenced  by  this  remedy.  As  a  matter  of  fact, 
of  seven  patients  suffering  from  this  disease,  none  were  benefited,  and 
presumably  the  drug  was  without  effect. 

Diabetes  alterans. — Three  patients  received  uranium  nitrate  as  a  part 
of  their  treatment,  but  without  any  appreciable  results. 

Diabetes  mellitus. — Nine  of  the  neurotic  type  were  apparently  un- 
influenced, as  to  their  glycosuria,  by  the  remedy.  Of  the  hepatic  type, 
fifty-four  received  the  remedy,  including  six  (three  pairs)  of  the  conju- 
gal variety,  and  forty-six  apparently  received  benefit  in  that  thirst, 
polyuria,  and  glycosuria  were  improved,  but  generally  only  so  long  as 
the  remedy  was  continued.  The  usual  daily  amount  administered  was 
from  one-half  to  one  and  one-half  grains ;  on  a  few  occasions  it  reached 
three  grains.  Pancreatic  diabetes  naturally  varies  within  wide  limits 
owing  to  the  diverse  conditions  affecting  the  gland.  Of  twenty-seven 
patients,  twenty-two  were  improved  as  to  the  symptoms  above  noted, 
temporarily  at  least,  but  it  was  with  difficulty,  if  at  all,  that  any  really 
lasting  benefits  could  be  obtained. 

Diabete  bronze. — In  two  instances,  in  which  uranium  nitrate  was 
employed  absolutely  no  results  were  obtained.  Of  the  infections,  those 
due  to  syphilis,  as  paresis  or  tabes,  or  disseminated  sclerosis,  the  dis- 
ease seemed  to  be  of  more  importance  than  the  glycosuria,  and  no  use 
has  been  made  of  the  remedy.  No  patient  under  my  care  suffering  from 
exophthalmic  goiter  has  ever  shown  diabetic  symptoms  or  signs,  there- 
fore no  observations  upon  the  effect  of  uranium  nitrate  have  been  made. 
Nor  have  I  ever  encountered  diabetes  as  a  sequela  of  typhoid  or  re- 
lapsing fever,  or  of  cholera  or  diphtheria. 

Diabetes  insipidus. — Nine  patients  who  have  been  under  observa- 
tion recei\'ed  uranium  nitrate  in  daily  amounts  of  from  one-half  to  one 
grain.  There  was  no  reason  why  this  remedy  should  influence  the 
polyuria,  and  as  a  matter  of  fact  it  did  not.  In  a  disease  of  so  obscure 
an  origin  and  of  so  unsatisfactory  a  course  and  so  little  amenable  to 
treatment  one  sometimes  yields  to  temptation  and  embarks  on  thera- 
peutic adventures. 

In  all  the  instances  in  which  I  have  employed  uranium  nitrate  I  have 
never  noted  any  untoward  gastric  or  intestinal  symptoms  nor  any  signs 
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of  blood  or  renal  disturbances ;  careful  observation  has  been  especially 
directed  toward  the  early  detection  of  the  latter.  In  some  instances, 
especially  in  the  hepatic  and  pancreatic  forms  of  the  disease,  the  remedy, 
when  its  use  has  resulted  in  the  diminution  of  glucose  to  a  trace  or  to 
total  absence,  has  been  continued  for  months  and,  for  some  patients,  for 
years. 

In  conclusion,  I  believe  that  the  statement  as  to  the  therapeutics 
of  uranium  nitrate,  which  I  quote  from  the  tenth  edition  of  my  Materia 
.T,.f,Medica  and  Therapeutics,  is  a  fair  one :  Internally  it  has  been  em- 
^-' ployed  with  good  effect  in  the  treatment  of  diabetes  mellitus  for  at  least 
two  decades.  It  will  at  times  markedly  diminish  the  amount  of  glucose 
in  the  urine,  and  this  diminution,  often  to  traces,  will  persist  so  long  as 
the  remedy  is  continued.  In  other  instances  it  is  entirely  without  effect. 
Its  use  then  is  purely  empirical,  without  any  basis  for  an  opinion 
whether  it  will  or  will  not  be  useful.  Indeed,  when  its  use  is  successful 
in  reducing  glucose,  lessening  thirst,  weakness,  and  emaciation,  there  is 
no  valid  explanation  of  its  action. 

Fortunately  in  diabetes  the  urine  is  frequently  examined  so  that 
structural  changes  in  the  kidneys  are  readily  and  early  detected  and  the 
treatment  at  once  abandoned.  The  digestive  disturbances  also  give 
early  and  emphatic  warning.  On  the  other  hand,  it  has  been  adminis- 
tered in  large  doses,  and  over  long  periods  of  time,  even  years,  without 
any  digestive  symptoms  or  renal  signs,  with  apparently  great  benefit  to 
the  patients  suffering  from  actual  diabetes  mellitus. 
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In  a  former  communication  (Medical  Record,  March  3,  1917),  I  pub- 
lished favorable  results  obtained  by  treating  asthma  cases  with  pituitrin 
and  adrenalin  injections.  Since  then  several  cases  of  hayfever  have 
come  under  my  observation  in  which  a  similar  treatment  was  applied 
with  good  results. 

I  need  not  enter  upon  a  detailed  discussion  of  the  etiological  factors 
which  are  closely  related  to  the  current  conceptions  of  immunization 
and  anaphylaxis.  Clinical  and  therapeutic  experiences  have  established 
the  fact  that  certain  individuals  present  a  hypersensitiveness  to  the  pol- 
len of  certain  blooming  plants.  These  irritating  substances  gaining 
access  to  the  respiratory  tract  are  considered  the  cause  of  the  well- 
known  and  distressing  clinical  symptoms,  whilst  vaccination  with  pollen 
extract  seems  to  attenuate  or  to  prevent  the  occurrence  of  the  clinical 
manifestations.  The  therapeutic  results  with  pollen  vaccination  are 
doubtless  a  great  achievement  in  the  relief  and  removal  of  the  abnormal 
clinical  signs.  From  the  clinical  standpoint,  cases  of  hayfever  offer 
much  interest,  since  closer  examination  reveals  certain  clinical  particu- 
larities which  deserve  our  attention,  as  shown  in  the  following  cases: 

Case  I. — ^Mr.  W.  B.,  age  36,  teacher,  negative  family  history  and  past  history. 
Hayfever  attacks  date  back  for  the  past  18  years,  which  manifestations  are  of  ex- 
treme violence,  attended  by  burning,  tickling  sensations  in  the  nostrils,  eyes,  throat, 
violent  sneezing,  serous  discharge  from  the  mucosae  of  the  respiratory  tract,  with 
distressing  attacks  of  asthma — particularly  in  the  evening.  The  exciting  causes  of 
such  manifestations  are  the  following:  Blooming  lilac,  different  gramineae,  roses, 
dusty,  heavy,  damp  atmosphere.  Patient  before  coming  to  me  had  tried  all  kinds 
of  treatments  for  nose  and  throat  and  various  drugs  without  any  success  whatsoever. 

The  results  of  the  physical  examination  are  the  following :  Patient  short  built, 
well  nourished,  eyes  injected,  abundant  mucous  nasal  discharge;  emphysematous 
chest,  moderate  harsh  breathing  over  right  apex  anteriorly ;  numerous  sibilant  rales 
over  both  upper  lobes  anteriorly  and  prosteriorly.  Heart,  apex  in  left  midclavicular 
line,  fifth  interspace;  absolute  cardiac  dullness  extending  from  fifth  interspace  to 
upper  border  of  third  rib,  and  slightly  outside  of  the  left  sternal  margin;  relative 
cardiac  dullness  extends  from  fifth  interspace  towards  the  right  and  overlaps  the  right 
sternal  border,  reaching  as  far  as  the  upper  border  of  the  second  rib.     Heart  sounds : 
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Over  mitral  area  first  sound  normal ;  tricuspid  and  pulmonary  sounds  weak,  not  ac- 
centuated ;  second  aortic  sound  weak.  Blood-pressure — auscultatory  method — Tycos 
— 112  systolic,  78  diastolic;  34  pulse  pressure.  Abdomen  prominent,  nothing  partic- 
ular.    Knee-jerks  accentuated.     Marked  dermography  of  the  skin. 

Treatment  and  clinical  remarks:  Subcutaneous  injection  of  pituitrin,  1  c.c; 
Adrenalin  chloride  solution  i/iooo,  0.5  c.c,  given  on  June  6,  1914.  Patient  reported 
two  days  later,  felt  very  well  after  the  injection;  came  down  town  in  motor  car; 
experienced  slight  tickling  in  the  nose,  dryness,  and  some  watery  feeling,  but  had 
no  sneezing  or  any  further  unpleasant  manifestations.  Since  this  was  my  first  hay- 
fever  case,  as  a  precaution  the  patient  was  given  one  dram  t.i.d.  of  the  following 
prescription :  Ammon.  iodide,  5j  ss ;  ammon.  bromide  on ',  tincture  lobelia,  ^j  ;  syrup 
of  tolu,  {{.  3ij ',  peppermint  water,  q.  s.  ad.  fl.  ^iij.  Alcohol  rub  for  the  skin  every 
morning.  June  11.  Notwithstanding  thie  hot  and  close  weather  and  blooming  grass, 
which  factors  always  caused  a  severe  hayfever  attack,  the  patient  experienced  only  a 
slight  tickling  sensation  in  the  nose,  which  lasted  for  about  5  minutes  instead  of 
several  hours  as  in  former  times.  No  attacks  of  sneezing  whatsoever.  Pulse  81. 
Blood  pressure:  Systolic  108,  diastolic  70;  pulse  pressure  38.  Patient  received  an- 
other injection  of  pituitrin  and  adrenalin  in  the  dose  mentioned  above.  Reported 
at  office  3  days  later  that  he  had  been  feeling  fine  for  two  days  after  the  injection. 
Slight  sneezing  and  burning  sensation  was  noticed  during  an  exceedingly  damp, 
moist  and  rainy  day,  but  no  discharge  from  nose,  and  no  dyspnea.  The  injection  was 
repeated  without  any  internal  medication,  which  was  discontinued.  The  fourth  and 
fifth  injections  were  given  on  June  17  and  22.  The  weather  conditions  were  the 
same  unfavorable  ones  as  mentioned  all  the  time,  but  no  single  attack,  no  dryness, 
no  sneezing  and  no  discharge  whatsoever  was  recorded  by  the  patient  when  last  seen 
on  July  6,  at  which  tim6  the  sixth  pituitrin  and  adrenalin  chloride  injection  was  given. 
The  patient  was  advised  to  report  at  the  slightest  indication  of  a  hayfever  attack  but 
no  such  occurred,  whilst  all  the  previous  years  the  severe  attacks  lasted  for  three 
months,  with  daily  paroxysms. 

The  patient  kept  well  throughout  the  summer  of  1914  and  only  reported  the  next 
year  on  June  5,  1915,  on  account  of  a  moderate  dry  sensation  in  his  nose,  with  tickling, 
signs  which  were  always  infallible  for  a  hayfever  attack.  No  sneezing  spells  nor 
dyspnea  were  noticed  so  far.  As  the  only  objective  signs  of  interest  the  heart  ex- 
amination must  be  recorded,  namely,  dilatation  of  the  right  ventricle — threshold  per- 
cussion— muffled  first  mitral  sound,  relatively  small  pulse  pressure.  The  extent  of  the 
absolute  cardiac  dullness :  apex  sixth,  interspace,  slightly  outside  of  midclavicular 
line,  reaching  to  lower  border  of  third  rib  and  the  middle  of  the  sternum.  Relative 
cardiac  dullness  extends  from  the  sixth  interspace  towards  the  right,  overlapping  for 
one  inch  the  right  sternal  border,  reaching  upward  to  the  upper  border  of  the  third 
rib.  The  diameters  are  for  the  transverse  diameter  5^  inches,  oblique  diameter,  5^ 
inches ;  height,  4%  inches ;  the  surface  area  of  the  relative  cardiac  triangle  measur- 
ing 11.65  square  inches.  Heart  sounds  indistinct,  muffled  first  mitral  sound,  second 
sound  very  distant,  accentuation  of  both  second  aortic  and  pulmonic  sounds ;  first 
tricuspid  sound  split,  roughened,  but  no  murmur.  Pulse  weak,  irregular,  becomes 
faint  during  bulbous  pressure,  the  rate  78;  after  pressure  is  relieved  slows  down  to 
66;  blood-pressure  systolic  106  mm.,  diastolic  78,  pulse  pressure  30  mm.  Hg.  pressure 
pro  one  minute  14,560  mm.  Few  scattered  dry  rales  over  the  pulmonary  hilus 
posteriorly  and  in  front.  Marked  dermography,  considerable  flushing  of  the  skin, 
conspicuous  indicanuria  being  present. 

Treatment  and  clinical  remarks:  On  June  5,  7,  and  9,  subcutaneous  injections  of 
I  c.c.  pituitrin,  and  0.5  c.c.  of  adrenalin  chloride  i/iooo  were  given,  and  for  4  days  2 
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minims  of  the  following  solution:  Atropine  sulphate,  gr.  1/40;  peppermint  water, 
3ij.  The  therapeutic  results  are  summarized  as  follows :  The  heart  sounds  became 
absolutely  normal  following  the  second  injection,  the  heart  showing  on  threshold 
percussion  a  lessened  transverse  diameter,  3^  inches — ij-i  inches  less;  height,  2'^ 
inches — 2  inches  less;  oblique  diameter,  4  inches' — 134  inches  less  than  on  the  previous 
examination.  The  pulse  and  blood  pressure  figures  and  Imin.  Hg.  pressure  were 
found  on  June  7 :  90  pulse,  120,  systol.  92.  diastol.  pulse  pressure  38.  19,080  mm.  Hg. 
pressure  pro.  i  minute.  June  9:  pulse  90,  120  systol.  80,  diastol,  40,  pulse  press.  18,- 
000  mm.  Hg.  pressure  pro  i  minute.  June  11:  pulse  80,  118,  systol.  70,  diastol.  48, 
pulse  press.  15,040  mm.    Hg.  pressure  pro  i  minute. 

Very  damp  and  close  weather  prevailed.  Except  a  very  slight  tendency  towards 
sneezing,  no  typical  hayfever  attack  occurred  throughout  the  entire  season  and  also 
during  the  next  year,  1916,  the  patient  was  reported  perfectly  well  without  having 
experienced  any  of  his   former  paroxysms. 

Case  H. — Miss  M.  K.,  age  53,  school  teacher  and  secretary,  reveals  a  negative 
family  history,  mentions  in  her  past  history  otitis  media  with  remaining  deafness 
following  measles;  subject  to  rheumatism  during  the  past  5  years,  with  stiflfening  of 
the  fingers  and  knees.  The  attacks  of  hayfever  started  20  years  ago,  returning  with 
great  intensity  in  May  every  year,  lasting  for  about  8  weeks.  The  first  paroxysms 
were  noticed  20  years  ago,  whilst  spending  a  pleasant  day  out  in  the  country  in  the 
season  of  roses.  Patient  mentions  the  following  symptoms :  Sneezing,  redness, 
serous  discharge  from  the  eyes,  raw  feeling  of  the  mucous  membrane,  cough,  cold 
in  the  head,  rendering  nasal  breathing  impossible,  severe  attacks  of  asthma  at  rest 
and  after  exertion,  occasionally  occurring  during  the  night  so  that  the  patient  had  to 
get  up  for  relief.  These  attacks  were  daily  without  any  change  in  severity  and  dura- 
tion. All  previous  treatment  in  former  years  consisting  in  nose  and  throat  treatment, 
in  local  application  of  menthol ;  preparations  of  pollantin  had  no  result  whatsoever. 
Substances  which  are  thought  by  the  patient  as  causative  factors  are  roses,  timothy 
grass,  dust  from  the  street,  from  old  papers,  books,  etc.,  seashore  climate.  Change  of 
air  to  the  mountains  has  no  influence  at  all  upon  the  course  or  intensity  of  these 
attacks,  which  are  dreaded  very  much  by  the  patient  at  the  approach  of  the  pollen 
season.  Digestive  functions  are  slightly  impaired,  heaviness,  belching  of  gas  after 
meals,  acidity,  marked  constipation.  Circulatory  disturbances  present,  dyspnea  after 
moderate  exertion,  emotional  palpitations,  perspiration.  Tendency  towards  head- 
aches, dizziness.  Sleep  good.  Frequent  eruption  of  hives,  not  dependent  upon  the 
intake  of  any  food.  When  getting  up  patient  frequently  complains  of  a  thick  throat. 
Patient  flushes  easily,  is  subject  to  chilly  sensations  without  any  rise  of  temperature. 

Physical  examination  of  the  short-built  patient:  Conjunctivae  moderately  injected, 
tonsils  irregular,  not  enlarged.  Chest — lack  of  respiratory  expansion  of  left,  de- 
pressed apex,  emphysema  over  remainder  of  chest,  harsh  granular  inspiration  over 
left  apex  anteriorly,  the  same  character  of  breathing  existing  over  both  apices 
posteriorly  with  numerous,  scattered  fine  crepitant  rales,  vocal  fremitus  normal. 
Heart — apex  impulse  fifth  interspace,  indistinct  relative  dullness  in  fifth  interspace, 
4  inches  to  the  left,  1%  inches  to  the  right  from  the  midsternal  line;  height  314  inches, 
oblique  diameter  5^  inches,  cardiac  superficial  dullness,  triangular  content  8,328  square 
inches.  Heart  sounds — mitral  first  sound  very  indistinct,  weak,  resembling  embryo- 
cardia,  second  sound  also  weak,  not  to  the  same  extent.  Over  the'  other  auscultatory 
areas  the  sounds  are  very  distant  and  indistinct,  no  murmur  nor  accentuation  of  the 
second  pulmonic  sound  can  be  found.  Pulse  96,  not  well  sustained,  weak  but  regular 
as  to  rhythm.  Systolic  blood  pressure  108,  diastolic  82,  pulse  pressure  26,  which 
figures  were  only  obtainable  by  the  palpatory,  not  the  auscultatory  method ;  total  Hg. 
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pressure  pro  one  minute  18,240  mm. ;  Hb.  65  per  cent.  Talquist.  Urine : — spec,  gravity 
1,012,  no  albumin,  marked  indicanuria.  Stomach: — testmeal  withdrawn  4  hrs.  after 
Leube-Riegel  meal  48  per  cent,  free  HCl,  total  acid  60  per  cent.  Abdomen  and  ex- 
tremities normal.  Treatment  and  clinical  remarks — Pituitrin  i  c.c.  and  adrenalin 
0.5  c.c.  injections  were  started  at  once.     The  results  are  recorded  below. 


Tr.  H. 
D. 
1915                         "         " 

May    13  51^  314 

May    15  zVa  ^Vz 

May    17  
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May    25  4^  2>< 

May   28  4J4  3 
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June     2  -.3/4  2 

June     4  4  3 

June     7  4^  2^4 

On  May  15,  patient  reporting  at  my  office,  slight  discomfort  was  noticed  at  point 
of  injection,  moderate  headache  was  present,  but  no  other  complaint.  As  seen  from 
the  table,  the  size  of  the  cardiac  dullness  had  changed  considerably,  slower  pulse  rate, 
better  pulse  pressure,  heart-sounds,  particularly  the  first  mitral  sound,  were  better 
sustained  and  accentuated.  On  May  17,  no  manifestations  are  reported,  patient  feeling 
stronger  and  well  stimulated,  the  pulmonary  findings  reveal  less  moisture.  Pulse  is 
full  and  strong,  no  more  burning  sensations  are  noticed  in  the  nose.  Heart  sounds 
are  slightly  diminished  in  intensity,  patient  is  advised  to  take  2  minims  t.i.d.  after 
meals  of  atropine  gr.  1/40  in  peppermint  water  oij-  May  25,  pulse  is  fuller  and 
stronger,  well  sustained,  patient  is  feeling  excellent  notwithstanding  the  murky 
weather,  a  high  humidity,  and  abundant  precipitation.  Patient  reports  to  have  un- 
dertaken an  automobile  ride  in  the  country,  with  much  dust,  which  exercise  in  former 
years  always  resulted  in  violent  hayfever  manifestations,  but  such  a  result  was  not 
observed  this  time.  Notwithstanding  strenuous  work  at  the  office,  sustained  exertions 
connected  with  preparations  for  closing  up  the  house  before  going  West,  the  patient 
feels  exceedingly  well,  as  quite  distinct  from  former  years.  The  heart  sounds  are 
good,  embryocardia  has  disappeared.  The  same  report  is  given  on  May  28  and  31, 
and  as  seen  from  the  table  an  attempt  was  made  to  decrease  the  dose  of  pituitrin, 
whilst  digalen  m.  x,  t.i.d.  was  tried  in  order  that  the  patient  who  intended  to  go  West 
should  have  a  cardiac  stimulant  whilst  exposed  to  exertion  and  excitement  during 
her  long  travel.  On  June  4,  a  moderate  increase  in  the  size  of  the  heart  was  found, 
with  a  lower  pulse  pressure,  on  account  of  which  the  dose  of  pituitrin  was  raised  to 
0.8  c.c.  The  digalen  dose  was  reduced  to  m.  viij,  t.i.d.  and  also  the  atropine  to  m.j. 
The  patient  was  seen  on  June  7  doing  very  well  and  presented  at  the  examination 
of  the  heart  well  sustained  heart  sounds  accentuation  for  the  second  pulmonic,  higher 
systolic,  a  moderate  diastolic,  high  pulse  pressure,  and  a  better  Hg.mm.  pressure  pro 
minute. 

The  patient  on  her  sight-seeing  trip  to  San  Francisco,  notwithstanding  unac- 
customed exertions  experienced  only  slight  discomfort  while  touring  in  the  Rocky 
Mountains.  Some  palpitation  and  cardiac  oppression  were  noticed  in  climbing,  which 
symptoms  cleared  away  rapidly  after  rest. 
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The  patient  returned  home  in  very  good  condition  and  was  not  heard  of  until 
June  5,  1916,  when  she  was  preparing  to  leave  the  city  for  her  vacation.  At  that  time, 
a  few  days  preceding  her  call,  irritation  of  the  eyelids  and  nostrils,  moderate  watery 
mucous  discharge  from  the  mucous  membranes,  very  moderate  sneezing,  but  no 
respiratory  difficulties  were  noticed.  Again  on  physical  examination  the  heart  showed 
dilatation,  muscular  weakness,  indistinct  heart  sounds,  particularly  both  mitral  sounds 
were  found  indistinct,  murmurish,  accentuated ;  split  second  aortic  sound ;  low  sys- 
tolic, high  diastolic  and  low  pulse  pressure.  The  figures  of  the  diameters  of  the  heart 
are  given  below,  as  well  as  those  for  pulse  and  blood  pressure  readings. 

Inject.  Dose 
Tr.  H.  O.  Surf.  P.  S.P.  D.  Pp.  Hg.l'P.  Pit.  Ad. 
D.  D.     Sq.  In.  P.  c.c.    c.c. 

June     5    sVs"    4"        6H"     ii-25      78      112      88      24      15,600      0.8      o. 

June    7   A'A      zVa      SH        8.43      75      "O      74      36      13.800      i.o      0.2 

The  patient  reported  two  days  later  following  the  first  injection,  feeling  perfectly 
well,  and  objectively  presented  normal  heart  sounds,  regression  of  the  cardiac  dilata- 
tion, lowered  diastolic,  increased  pulse  pressure,  a  smaller  figure  for  the  one  minute 
mercury  pressure.  The  results  of  the  last  injection  could  not  be  controlled  by  physical 
examination  but  the  patient  leaving  the  city  for  the  South,  notwithstanding  very  hot 
and  damp  weather,  roses  and  other  flowers  in  full  bloom,  was  entirely  free  from 
symptoms  suggesting  her  former  "rose-colds."  Whilst  sojourning  in  New  England 
during  a  wet  summer,  the  patient  reported  that  she  had  experienced  only  very  slight 
discomfort  of  occasional  watery  discharge  from  her  eyes  and  nose,  but  never  any 
asthmatic  attacks,  which  were  so  troublesome  in  forrner  years.  Since  the  patient  was 
at  my  office  only  twice  before  starting  out  for  her  vacation,  I  had  some  doubt  whether 
the  two  injections  of  pituitrin  and  adrenalin  were  sufficient  to  protect  her  from  any 
further  manifestations  of  her  rose  colds.  If  it  could  have  been  arranged  to  give  the 
patient  the  pituitrin  injections,  it  is  my  impression  that  even  the  slight  manifestations 
mentioned  above  could  have  been  averted. 

Among  my  hay  fever  patients  there  are  four  more  cases,  two  women 
and  two  men,  who  were  treated  by  the  pituitrin  and  adrenalin  injec- 
tions, rime,  however,  and  space  forbid  me  to  enter  into  a  detailed 
analysis  of  their  cases.  Briefly  speaking,  on  first  examination  they  all 
revealed  dilatation  of  the  heart,  with  weak  sounds,  rapid  pulse,  low- 
systolic  and  high  diastolic  blood  pressure,  low  pulse  pressure,  digestive 
disorders,  particularly  marked  indicanuria.  Under  pituitrin  and  adren- 
alin injections  these  cases  showed  all  at  least  reduction  in  the  size  of 
their  heart,  better  heart  sounds,  improved  blood-pressure  findings; 
symptomatically  the  attacks  did  not  return,  or  were  lessened  in  inten- 
sity and  severity.  In  giving  my  personal  clinical  observations  on  a 
few  hay  fever  cases,  I  am  fully  aware  that  definite  conclusions  from 
the  present  observations  should  not  be  drawn.  From  the  theoretical 
and  clinical  standpoint  two  points  seem  of  interest,  namely : 

I.  That  the  symptoms  emanating  from  the  respiratory  tract  are 
probably  not  the  only  ones  present ;  that,  at  least  as  shown  in  the  cases 
rcfcrr.  d  to  above,  there  may  be  found  definite  signs  of  a  cardiovascular 
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deficiency-cardiac  dilatation,  weak  heart  sounds,  abnormal  blood  pres- 
sure findings,  vasomotor  weakness,  associated  with  indicanuria  of 
nutritional  or  intestinal  origin,  which  functional  disturbances  may  be 
favoring  factors  for  the  manifestations  resulting  from  the  pollen  irrita- 
tion. Somewhere,  somehow,  the  pollen  floating  in  the  air  must  reach 
the  mucous  mernbrane.  Admitted  the  lack  of  a  vasomotor  tonus,  a  low 
circulation,  and  weakened  heart  condition,  the  possibilities  are  that  the 
irritation  of  the  pollen  is  more  apt  to"  cause  the  distressing  clinical 
symptoms. 

2.  That  from  the  therapeutic  standpoint  pituitrin  administered  in 
appropriate  doses  may  remove  the  cardiovascular  depression  and  in 
some  instances  cure,  or  at  least  alleviate,  the  clinical  symptoms.  The 
making  of  such  a  statement  does  not  imply  that  pituitrin  medication  is 
the  only  substance  to  be  used  in  hay  fever  cases,  nor  does  it  mean  that 
the  pollen  vaccination  is  out  of  place.  As  said  before,  the  vaccination 
treatment  has  its  usefulness  and  is  apt  to  secure  good  results.  From 
the  clinical  standpoint  I  believe  that  the  attendant  signs  of  vasomotor 
and  cardiac  weakness  ought  to  be  considered  in  the  outline  of  treat- 
ment for  ha}^  fever  cases. 

Admitting  that  the  posterior  part  of  the  pituitary  bod)^  plays  a  more 
important  part  in  human  physiology  than  generally  supposed,  especial- 
ly with  reference  to  the  vagus  nerve,  it  is  at  least  probable  that  by  the 
proper  therapeutic  use  of  pituitrin  we  are  able  to  help  the  patient  and 
secure  him  better  protection  from  the  tedious  symptoms  attributed  to 
hay  fever. 


PRESENT   STATUS    OF   VACCINES   AND    SERUMS   WITH 
REFERENCE  TO  PROPHYLAXIS  AND  TREATMENT 

BY  FRANCIS  EDWARD  STEWART,  Ph.G.,  M.D.,  Phar.  D. 

When  Kircher,  in  1659,  and  Leeuenhoek  in  1675,  experimenting  with 
lenses  discovered  the  unseen  world  of  microorganisms,  they  opened 
the  door  of  two  new  sciences — the  science  of  bacteriology  and  the 
science  of  imrnunology.  Both  of  the  sciences  have  developed  into 
rapidly  growing  and  important  branches  which  have  revolutionized  our 
knowledge  in  almost  every  department  of  life,  and  made  great  changes 
in  our  ways  of  living  and  in  civilization  itself. 

The  subject  of  my  paper  has  to  do  more  particularly  with  the  infllu- 
ence  of  bacteriology  and  immunology  upon  medical  science  and  upon 
the  arts  of  preventing  disease  and  treating  the  sick. 

The  minute  living  organisms  discovered  by  the  early  pioneers  above 
mentioned,  were  at  first  called  anamalculoe,  but  as  knowledge  concern- 
ing them  developed  they  were  later  christened  "microbes"  from  the 
Greek  words,  m\cros,  small,  and  bios,  life. 

During  the  century  following  the  work  of  these  pioneers,  the  efforts 
of  investigators  were  mostly  directed  to  the  morphology  and  classifica- 
tin  of  these  minute  living  creatures.  In  the  meantime,  thinking  physi- 
cians began  to  suspect  the  casual  relationship  of  microbes  and  certain 
infectious  diseases.  Their  constant  presence  in  the  tartar  from  the 
teeth,  in  the  intestinal  contents,  in  water,  milk  and  food  and  in  the  dust 
floating  in  the  air,  was  significant,  but  it  was  not  until  about  1850  that 
Pollender  found  minute  rod-shaped  bodies  in  the  blood  and  spleen  of 
animals  dead  of  anthrax,  which  Davaine  identified  as  the  special  virus 
of  the  disease.  Anthrax  or  splenic  fever  was  the  first  infectious  dis- 
ease scientifically  demonstrated  to  be  of  microbic  origin.  Speaking 
before  the  French  Academy  of  Medicine  at  this  time,  Davaine  suggested 
that  the  phenomena  manifested  by  animals  sick  of  anthrax  might  be 
due  to  a  specific  fermentation  produced  by  these  microbes.  The  phil- 
osopher, Robert  Boyle,  working  in  the  17th  century,  had  prophesied 
that  the  mystery  of  infectious  disease  would  be  solved  by  him  who 
should  explain  the  nature  of  fermentation.  The  discovery  of  the  yeast 
plant  by  Cagniard-Latour  in  1835  and  by  the  botanist  Schwann  in 
1837,  and  the  demonstraticm  that  this  plant  causes  the  fermentation  in 
beer  and  wine  was  confirmed  by  Helmholtz  in  1843,  but  it  was  left  for 
Pasteur  to  work  out  the  problems  of  fermentation  and  connect  up  the 
germ  theory  of  disease  with  the  fermentation  theory.     His  observations 
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were  published  in  1858,  i860  and  1863.  More  than  half  a  century  before 
the  time  of  Pasteur,  Jenner  had  succeeded  in  perfecting  his  method  for 
vaccinating  against  smallpox.  Pasteur,  animated  by  the  brilliant  re- 
sults secured  by  Jenner,  discovered  the  reason  why  vaccination  protects 
against  smallpox,  and  also  was  able  to  demonstrate  that  other  infectious 
diseases  are  preventable  by  the  use  of  modified  disease  viruses,  or  vac- 
cines as  they  are  called. 

The  limits  of  this  paper  will  not  permit  a  detailed  history  of  the 
rapid  development  of  bacteriology  and  immunology  resulting  from  the 
work  of  Pasteur  and  his  followers.  The  germ  of  one  infectious  disease 
after  another  was  discovered  by  these  investigators,  which  in  the  brief 
space  of  15  years  explained  the  causation  of  the  majority  of  infectious 
diseases  and  placed  in  the  hands  of  the  medical  profession  methods  for 
the  prevention  and  cure  of  many  of  them. 

OPPOSITION    TO    VACCINES    AND    SERUMS 

Immediately  after  Jenner's  discovery  bitter  opposition  arose  to  vac- 
cination against  smallpox.  It  was  first  claimed  that  the  physical  char- 
acteristics of  the  bovine  species  were  transmitted  with  the  vaccine  and 
that  the  persons  who  submitted  to  it  developed  horns  and  hoofs  like  a 
cow.  Thousands  of  circulars  were  sent  out  in  England  with  an  illus- 
tration of  these  remarkable  effects.  It  was  entitled  "The  Cow-Pox ;  or 
the  Wonderful  Effects  of  the  New  Inoculation."  Equally  foolish  argu- 
ments are  still  being  advanced  by  the  anti-vaccinationists  against  the 
use  of  vaccines  and  serums.  While  it  is  admitted  that  no  danger  is  to 
be  apprehended  of  horns  and  hoofs  growing  upon  those  who  are  vac- 
cinated, the  anti-vaccinationists  still  maintain  that  the  introduction  of 
modified  disease  viruses,  or  vaccines,  into  the  human  body  is  fraught 
with  danger  to  health  and  even  to  life. 

One  of  the  claims  against  smallpox  vaccination  is  that  tetanus  fre- 
quently follows  the  operation.  This  objection  was  discounted  by  an 
exhaustive  study  on  the  part  of  the  Bureau  of  Hygiene.  The  bulletin 
on  this  subject  states  that  "It  is  difficult,  even  impossible,  to  produce 
tetanus  in  susceptible  animals  by  vaccination  with  virus  containing 
large  numbers  of  tetanus  organisms  which  have  been  purposely  placed 
therein ;  that  post  vaccinal  tetanus  is  very  rare,  only  41  cases  being  re- 
corded in  every  31  million  subjects  in  1904  to  1913  inclusive.  The 
Bureau  of  Hygiene  failed  to  demonstrate  tetanus  organisms  in  a  large 
amount  of  vaccine  virus  specifically  examined  for  that  purpose,  and 
decided  that  cases  of  tetanus  occurring  15  or  20  days  subsequent  to  vac- 
cination did  not  receive  their  infection  from  the  vaccine  virus ;  also 
in  all  probability  the  infection  is  received  about  the  loth  day ;  that 
tetanus  not  following  vaccination  is  of  far  more  frequent  occurrence 
than  post  vaccinal  tetanus.     In  4  years  the  City  of  Philadelphia  dis- 
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tributed  190,427  "vaccinations."  Dr.  Wadsworth,  the  coroner's  physi- 
cian, estimated  that  private  firms  sold  at  least  double  this  amount,  mak- 
ing more  than  two  million  vaccinations  in  this  city.  Tetanus  followed 
in  only  13  cases,  while  there  were  90  cases  of  tetanus  having  no  rela- 
tion to  vaccination. 

DIPHTHERIA    ANTITOXIN 

Diphtheria  antitoxin,  or  antidiphtheritic  serum,  has  reduced  the 
mortality  of  diphtheria  from  40%  to  less  than  20%.  Dr.  Jules  Comby, 
in  a  paper  read  before  the  Fourteenth*  International  Medical  Congress 
in  1903,  claimed  that  if  diphtheria  antitoxin  is  employed  during  the  first 
48  hours  of  the  disease  the  mortality  is  abolished  entirely.  This  conclu- 
sion seems  to  have  been  amply  verified  by  other  competent  observers. 
It  is  well  to  record  that  post  diphtheritic  paralysis  and  other  compli- 
cations have  been  largely  decreased  by  increasing  the  dosage.  State 
Commissioner  Dixon,  of  Pennsylvania,  reports  dosages  of  52,000; 
57,000;  63,000;  68,000;  and  117,000  units  resulting  in  recovery  without 
renal  or  cardiac  complications,  and  so  far  as  he  was  able  to  ascertain, 
without  recording  any  cases  of  post-diphtheritic  paralysis. 

TETANUS  ANTITOXIN 

Tetanus  antitoxin  has  had  a  wonderful  record  during  the  present 
great  world  war.  Early  in  the  war  the  mortality  from  tetanus  was  a 
menace  to  the  armies  on  both  sides  engaged  in  the  great  conflict.  It 
has  been  stated  that  about  10%  or  12%  of  all  the  wounded  were  attacked 
by  the  tetanus  bacillus  and  about  90%  of  them  died.  The  disease  was 
controlled  by  tetanus  antitoxin.  Sir  David  Bruce  of  the  British  Army 
demonstrated  that  the  protection  afforded  by  single  injections  of  tetanus 
antitoxin  is  not  complete  and  therefore  repetition  of  the  injection  at 
intervals  of  7  days  was  recommended  as  a  precautionary  measure  in 
order  to  keep  up  the  protection.  An  initial  dose  of  500  units  is  usually 
given,  the  same  dose  being  employed  for  the  repetitions.  Studies  also 
were  made  by  Col.  Sir  Wm.  B.  Leischman,  Maj.  A.  B.  Smallman  and 
Capt.  H.  Burrows,  of  the  Royal  Army  Medical  Corps.  It  was  incon- 
testibly  proved  that  a  prophylactic  dose  of  tetanus  antitoxin  not  only 
has  a  really  wonderful  effect  in  preventing  the  disease  and  even  in  cases 
where  the  dose  of  antitoxin  had  been  insufficient  as  a  preventive  but 
sufficient  to  modify  the  disease,  almost  as  striking  results  have  been 
obtained.  Leischman  and  Smallman  show  that  the  death  rate  was  very 
definitely  less  when  the  dose  was  given  within  24  hours  of  the  infection 
of  the  wound,  as  compared  with  the  death  rate  in  those  cases  in  which 
the  injection  was  given  later.  It  was  also  shown  that  the  danger  of 
anaphylactic  shock  from  the  injection  of  tetanus  antitoxin  is  negligible 
when  the  prophylactic  dose  is  contained  in  such  small  quantity  as  3  mil. 
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of  horse  serum,  whatever  the  interval  after  the  preceding  injections. 
"Highly  concentrated  serum,  in  doses  sufficient  to  maintain  protection, 
may  be  repeated  at  weekly  intervals  as  long  as  it  is  considered  advisable, 
without  any  fear  of  the  occurrence  of  anaphylaxis."  In  the  treatment 
of  tetanus  when  it  has  once  declared  itself,  the  intramuscular  and  sub- 
cutaneous routes  should  be  selected  in  preference  to  any  other,  is  the 
opinion  of  the  editor  of  the  Lancet,  founded  upon  the  work  of  Col. 
Leischman  and  Maj.  Smallman.  The  dose  should  be  not  less  than  10,000 
units  per  day  for  the  first  few  dfiys.  The  mortality  after  doses  of  20,000 
units  is  less  than  when  smaller  doses  have  been  given.  The  large  doses 
of  horse  protein  necessary  for  administration  therapeutically  may  be- 
come the  source  of  anaphylactic  phenomena.  This,  according  to  Capt. 
S.  Wyard,  R.A.M.C,  may  be  entirely  avoided  in  the  following  manner: 

"A  small  rectal  injection  of  the  serum  should  be  given  within  12 
hours,  which  renders  the  individual  safe  from  anaphylaxis  no  matter 
how  large  a  dose  is  given  subcutaneously ;  or,  if  this  amount  of  delay  is 
thought  inadvisable,  the  same  result  can  be  obtained  by  a  succession  of 
subcutaneous  doses  beginning  with  a  very  small  dose  and  rapidly  rising 
to  a  large  and  efficient  one.'' 

The  editor  of  the  Lancet  says  that  the  observation  of  these  precau- 
tions should  be  sufficient  to  remove  all  risks  of  anaphylaxis,  and  the  fear 
of  its  occurrence  can  no  longer  justify  the  failure  to  employ  protective 
serum  in  every  case  where  it  can  possibly  be  of  service.  This  of  course 
applies  also  to  the  therapeutic  use  of  the  serum. 

ANTIPNEUMOCOCCIC    SERUM 

Medical  scientists  (Avery,  Chickering,  Cole  and  Dochez)  have  proved 
that  the  pneumococci  causing  pneumonia  can  be  divided  into  four 
classes,  types  or  groups,  according  to  their  specific  serum  reactions,  and 
under  the  head  "pneumonia"  at  least  four  different  pneumococcic  pneu- 
monias exist  according  to  the  type  of  pneumococci  causing  the  disease. 

The  Rockefeller  Institute  shows  that  the  percentage  incidence  of  the 
different  types  of  pneumococci  in  100  cases  of  lobar  pneumonia  and  the 
average  mortality  of  those  untreated  with  serum  are  approximately  as 
follows:  the  figures  indicate  types  of  pneumococcus,  incidence  and  mor- 
tality, respectively,  the  latter  two  figures  being  percentages :  I-33-35 ; 
II-31-32;  III-12-25;  IV-24-16. 

Type  I  serum  is  highly  effective  in  the  treatment  of  cases  of  pneumo- 
nia due  to  type  I  pneumococcus.  The  serum  treatment  of  type  II  is 
much  less  efficacious.  Type  III  antipneumococcic  serum  is  slightly  pro- 
tective. The  immunizing  power  of  serum  prepared  by  immunizing 
horses  against  type  IV  (group  IV)  pneumococcus  has  not  been  deter- 
mined. 

It  has  been  proposed  that  immediately  after  admission  to  a  hospital 
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or  after  coming  under  the  care  of  a  physician  and  before  the  type  of 
infection  is  determined,  every  patient  should  receive  a  large  dose  of 
antipneumococcic  serum  of  type  I,  or  a  polyvalent  serum  containing 
antibodies  to  types  I,  II  and  III  pneumococcus.  The  object  of  employ- 
ing this  method  is  to  avoid  the  delay  incident  to  the  determining  of  the 
nature  of  the  infection.  Patients  treated  under  conditions  where  type 
diagnosis  may  be  readily  obtained  should  receive  a  large  dose  of  type  I 
serum  promptly  after  the  character  of  the  infective  microorganism  is 
determined.  Otherwise,  the  serum  should  be  promptly  given  without 
diagnosis.  As  the  polyvalent  serum  is  standardized  against  type  I 
pneumococcus,  and  is  therefore  of  precisely  the  same  potency  as  type  I 
serum  and  contains  antibodies  to  types  II  and  III,  many  physicians  pre- 
fer to  use  the  polyvalent  serum. 

Every  patient  with  pneumonia,  immediately  on  admission  to  the 
hospital  or  coming  under  the  physicians'  care,  should  receive  proper 
tests  to  determine  whether  hypersensitiveness  to  horse  serum  exists. 
With  this  object  the  patient  should  be  first  questioned  for  a  history  of 
previous  injections  of  immune  serum  for  diphtheria, meningitis  or  tetanus 
infections,  also  concerning  previous  symptoms  suggesting  asthma  or 
hay  fever  since  persons  having  such  symptoms  are  likely  to  be  sensitive 
to  various  proteins  including  those  in  the  serum.  The  patient  should  be 
subjected  to  the  intradermal  skin  test  by  injecting  0.02  mil.  of  sterile 
diluted  horse  serum  (normal  or  immune)  diluted  with  salt  solution 
I  :to,  intradermally,  that  is,  between  the  layers  of  the  skin.  A  small 
white  wheal  about  3  m.m.  in  diameter,  showing  the  little  depressions  of 
the  hair  follicles,  is  produced.  An  injection  of  a  like  amount  of  sterile 
salt  solution  is  made  as  a  control.  It  is  advisable  to  make  the  serum  and 
the  control  injections  at  one  level  on  the  forearm  about  3  to  4  cm.  apart 
in  order  that  the  test  may  not  be  obscured  by  the  possible  spreading  of 
the  injected  material  along  the  lymphatics.  If  the  test  is  positive,  the 
wheal  produced  by  the  injection  usually  begins  to  develop  within  5 
minutes  into  a  genuine  urticarial  wheal,  which  may  increase  slowly  in 
size  up  to  that  of  a  half  dollar,  the  wheal  in  turn  being  surrounded  by  a 
larger  erythema.  This  lesion  usually  reaches  its  maximum  within  an 
hour  and  fades  away  rapidly,  disappearing  entirely  in  a  few  hours.  In 
very  susceptible  persons  this  test  may  produce  general  symptoms, 
flushing  of  the  face,  increased  rapidity  of  the  heart  movement  and  res- 
piratory discomfort. 

For  purposes  of  desensitization,  the  Rockefeller  Institute  scientists 
consider  it  advisable  to  inject  0.5  to  i  mil.  of  antipneumococcic  serum 
or  sterile  normal  horse  serum  subcutaneously  into  every  pneumonia 
patient  as  soon  as  the  skin  test  is  completed,  even  though  the  intra- 
dermal skin  test  is  negative ;  "for  occasionally  one  sees  a  patient  in 
whom  the  skin  test  appears  to  be  negative  and  yet  in  whom  the  injec- 
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tion  of  lar^e  amounts  of  serum  slight  symptoms  of  serum  sensitiveness 
appear.  It  is  believed  that  the  subcutaneous  injection  of  a  small  dose 
of  serum  will  desensitize  a  patient  for  from  6  to  8  hours  to  several  days. 
However,  this  procedure  should  not  be  relied  upon  to  the  extent  of 
giving  subsequent  intravenous  doses  at  a  rapid  rate." 

In  case  the  skin  test  proves  positive,  a  more  thorough  method  of  de- 
sensitization  is  recommended.  ''This  should  consist  of  giving  extremely 
small  amounts  of  serum  subcutaneously  at  Yi  hour  intervals,  doubling 
the  size  of  the  dose  at  each  injection.'*'  The  subsequent  use  of  the  serum 
should  begin  with  0.25  mil.  of  serum  to  be  followed  in  another  hour  by  i 
mil.,  subsequent  doses  being  given  at  half  hour  intervals  beginning  with 
1. 01  mil.  and  doubling  the  dose  at  each  injection.  After  25  mil.  of  serum 
have  been  given  in  these  small  doses,  50  mil.  may  be  given  at  one  dose 
after  a  lapse  of  4  hours,  followed  by  the  regular  dose  6  to  8  hours  later. 

As  to  the  amount  of  serum  to  be  given,  it  is  recommended  that  the 
initial  dose  shall  be  90  to  100  mil.  except  in  cases  where  there  is  hyper- 
susceptibility  to  the  serum,  as  above  stated,  the  dose  to  be  repeated 
every  8  hours  until  definite  favorable  result  has  been  obtained  or  there 
are  indications  to  the  contrary.  The  average  total  amount  of  serum 
required  is  generally  250  mil. 

ANTISTREPTOCOCCIC    SERUM 

Much  interest  was  excited  in  the  subject  of  serum  treatment  in  strep- 
tococcic infections  by  a  paper  contributed  to  the  Society  of  American 
Bacteriologists,  at  the  Eighteenth  Annual  Meeting,  held  in  December, 
1916,  at  New  Haven,  under  the  auspices  of  Yale  University.  The  paper 
was  entitled  "Studies  upon  the  Streptococcus"  and  was  contributed  by 
Dr.  A.  Parker  Hitchens  and  his  associates.  Careful  and  elaborate  tabu- 
lation of  complement-fixation  tests  of  125  strains  of  streptococcus  used 
for  immunizing  horses  in  the  preparation  of  polyvalent  antistreptococ- 
cic serum  revealed  the  fact  that  there  are  about  15  strains  with  antibody- 
producing  power  far  greater  than  that  of  the  others.  Antibodies  pro- 
duced by  these  15  varieties  were  found  to  be  polyvalent  and  capable  of 
destroying  all  of  the  other  types  of  streptococci.  A  serum  prepared  by 
immunizing  horses  with  these  15  strains  resulted  in  the  production  of  a 
polyvalent  antistreptococcic  serum  having  a  higher  potency  than  that 
previously  produced  by  immunizing  horses  with  the  entire  125  strains. 
This  serum  manifested  a  much  higher  immunizing  power  when  injected 
into  the  human  body  than  the  serum  prepared  from  all  the  strains. 

What  applies  to  antipneumococcic  serum  in  regard  to  dosage  and 
method  of  application  applies  with  equal  force  to  antistreptococcic 
serum.  Brilliant  results  may  be  expected  in  a  certain  proportion  of 
streptococcic  infections  when  the  serum  is  used  in  large  doses  early  in 
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the  case  and  continued  in  sufficient  quantities  and  at  proper  intervals  to 
maintain  the  antibody  concentration  of  the  patient's  blood, 

ANTITYPHOID    VACCINE 

The  control  of  typhoid  fever  in  the  armies  of  the  world  by  anti- 
typhoid vaccination  and  proper  sanitation  is  so  thoroughly  established 
that  I  will  omit  further  reference  thereto.  However,  in  this  connection 
it  is  well  to  call  attention  to  the  fact  that  the  campaign  instituted 
against  antityphoid  vaccination  two  or  three  years  ago,  on  the  ground 
that  the  injections  diminish  the  individual's  resistance  to  tuberculosis, 
failed  in  its  object.  Major  Russell,  of  the  Medical  Corps,  U.  S.  Army, 
who  had  charge  of  the  vaccination  of  the  troops  at  that  time,  presented 
sufficient  evidence  to  ofifset  the  claims  of  these  anti-vaccinationists, 
which  were  sufficiently  conclusive  to  set  the  minds  of  most  students  of 
the  subject  at  rest.  Further  evidence  has  been  presented  by  Baldwin 
and  L'Esperance*  who  conducted  experiments  on  guinea  pigs  with 
tubercle  bacilli,  and  after  they  had  become  infected  were  inoculated  with 
typhoid  bacilli.  It  was  found  that  the  average  duration  of  life  of  those 
vaccinated  was  32  days  longer  than  that  of  the  unvaccinated  animals. 
Even  when  the  tubercle  bacilli  were  given  in  overwhelming  doses  the 
vaccines  had  almost  no  influence  on  the  length  of  life,  the  vaccinated 
animals  living  on  an  average  of  7  days  longer  than  the  ones  not  given  the 
vaccine.  These  experiments  suggested  that  the  beneficial  eflfects  ob- 
tained may  be  in  part  due  to  the  stimulation  of  nutrition  by  the  injected 
protein  and  in  some  way  not  primarily  antibacterial.  The  recent  ex- 
periments of  Jobling*  by  injection  of  foreign  proteins  would  favor  this 
theory.  Von  Dungern's  experiments  are  also  confirmatory.  He  dem- 
onstrated beneficial  effects  on  cases  of  anthrax  following  the  injection 
of  large  doses  of  killed  Friedlander  bacilli.  More  recently  Kraus**  has 
shown  marked  improvement  in  cases  of  typhoid  following  the  injection 
of  large  doses  of  colon  bacilli,  and  typhoid  vaccine  gave  marked  benefits 
in  certain  pelvic  infections, 

A  mixed  vaccine  prepared  from  the  typhoid  bacilli  and  paratyphoid 
bacilli  "A"  and  "B"  is  being  used  in  immunizing  against  typhoid  fever. 
Dr.  Aldo  Castellani,  Regius  Professor  of  Tropical  Medicine,  University 
of  Naples,  not  only  advised  the  use  of  a  mixed  vaccine  of  this  character 
for  the  immunization  of  troops,  but  also  suggested  and  successfully  used 
a  vaccine  containing  in  addition  thereto,  microbes  causing  cholera  and 
plague,  or  Malta  fever. 


♦The  Influence  of  Typhoid  Vaccine  on  Tuberculous  Guinea  Pigs.  Helen  Baldwin 
and  Elise  S.  L'Esperance.     Jour.  Immunology,  Bait.  1917,  2,  283-299. 

♦Jobling  &  Petersen — "The  Nonspecific  Factors  in  the  Treatment  of  Disease" — 
Jour.  A.M.A.,  June  3,  1916,  p.  1753. 

**Kraus,  R.,  IV ten.  klin.  Wchnschr.,  191 5,  p.  29. 
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ANTIDYSENTERIC  SERUM 


Dr.  G.  W.  McCoy,  Director  of  the  Hygienic  Laboratory,  Washing- 
ton, D.  C,  in  his  paper  entitled  "Usefulness  of  Serums  and  Vaccines 
Under  War  Conditions,"  published  in  the  Journal  of  the  A.  M.  A.,  May 
12,  1917,  says:  "It  is  well  known  that  dysentery  organisms  of  the  Shiga- 
Kruse  type  produce  toxins  and  that  it  is  possible  to  produce  a  serum 
which  neutralizes  these  poisons.  Evidence  at  hand  indicates  that  such  a 
serum  should  be  tried  in  case  of  bacillary  dysentery  due  to  organisms  of 
the  Shiga-Kruse  type.    As  high  as  80  mil.  have  been  given  at  one  dose." 

A  polyvalent  serum  prepared  froiti  the  -several  types  of  dysentery 
bacilli  above  referred  to  has  been  use^d  quite  extensively  in  the  armies 
of  Europe  for  combating  bacillary  dysentery,  apparently  with  consid- 
erable success.  '     "^ 

STOCK   vs.    AUTOGENOUS   VACCINES   AND   SERUMS 

The  controversy  between  the  advocates  of  stock  and  of  autogenous 
vaccines  still  continues.  The  fact  that  antityphoid  vaccine  is  a  stock 
product,  proves  that  vaccination  against  typhoid  fever  with  a  stock  vac- 
cine is  of  high  immunizing  value.  Whether  it  is  of  equal  value  to  an 
autogenous  vaccine  in  the  treatment  of  the  disease  is  yet  to  be  proved. 
The  use  of  stock  vaccines  in  staphylococcic  infections  is  generally  con- 
ceded to  be  satisfactory.  In  streptococcic  infections,  owing  to  the  large 
number  of  strains  of  streptococci,  an  autogenous  vaccine  is  probably  to 
be  preferred,  although  excellent  results  have  been  reported  from  the 
use  of  polyvalent  streptococcic  vaccine.  Each  class  of  infection  is  to  be 
considered  separately  in  this  connection,  although  a  general  rule  has 
been  given  by  Allen*  who  says:  "Generalizing,  it  may  be  fairly  said 
that  in  chronic  infections  little  will  be  lost  by  trying  the  eflfect  of  a 
stock  vaccine  before  proceeding  to  the  manufacture  of  an  autogenous 
one,  and  that  in  severe  acute  infections  much  may  be  gained  by  adminis- 
tering a  'stock'  vaccine  while  the  autogenous  one  is  in  preparation.  It 
is  almost  superfluous  to  add  that  if  a  stock  vaccine  is  to  be  employed 
great  care  must  be  taken  in  the  correct  diagnosis  of  the  infective  agent, 
and  that  to  this  end  due  consideration  must  be  paid  to  clinical  and  bac- 
teriological evidence  alike." 

In  relation  to  serums,  they  are  of  course  stock  products  as  a  rule. 
The  successful  use  of  antibacterial  serums  is  dependent  upon  the  pres- 
ence of  antibodies  of  specific  antagonistic  influence  upon  the  infecting 
microorganisms. 


*"Vaccine  Therapy  and  Opsonic  Treatment"  by  R.  W.  Allen,  M.D.,  B.S.,   (Lon- 
don)  4th  edition,  p.   iig — P.  Blakiston's   Son  &  Co. 
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SENSITIZED   VS.    NON-SENSITIZED    BACTERIAL    VACCINES 

Besredka  and  Metchnikoff*  suggested  a  plan  of  injecting  a  vaccine 
composed  of  living  bacteria  previously  immersed  in  their  specific  im- 
mune serum,  or,  in  other  words,  the  use  of  sensitized  bacterial  vaccines. 
These  authors  first  used  both  living  and  killed  bacteria  in  the  prepara- 
tion of  these  so-called  sensitized  vaccines  in  the  prevention  and  treat- 
ment of  various  infections.  They  claimed  that  both  kinds  of  sensitized 
bacteria  give  good  results  as  vaccines,  but  consider  the  living  sensitized 
organism  preferable  to  the  killed  sensitized  organism. 

A  vaccine  has  been  defined  as  a  modified  disease  virus,  so  modified 
as  to  prevent  destroying  its  power  of  infection,  but  not  so  modified  as  to 
destroy  its  power  of  stimulating  the  body  cells  of  the  vaccinated  indi- 
vidual to  produce  the  specific  proteolytic  digestive  ferment  to  which 
immunity  is  due.  Therefore  the  potency  of  a  vaccine  is  largely  depen- 
dent upon  the  precise  amount  of  modification  occurring  during  its  prep- 
aration. 

The  reason  why  the  vaccine  prepared  by  sensitizing  living  bacilli 
is  of  greater  potency  than  that  prepared  by  sensitizing  the  killed  bacilli 
is  therefore  apparent.  It  is  believed  by  some  that  the  use  of  the  living 
sensitized  bacilli  for  vaccination  might  produce  carriers,  therefore  sen- 
sitized killed  bacteria  are  practically  used  exclusively  in  the  prepara- 
tion of  the  sensitized  vaccine  on  the  market. 

The  claims  made  by  Besredka  and  his  followers  in  behalf  of  sensi- 
tized bacterial  vaccines  are  as  follows : 

1.  As  a  rule  they  produce  but  slight  local  reaction  (inflammation  at 
the  site  of  injection).  This  rule  has  its  exceptions.  Occasionally  severe 
local  reactions  follow  their  injection.  However,  this  is  not  as  likely 
to  occur  when  using  the  sensitized  bacterin  as  when  the  nonsensi- 
tized  are  employed. 

2.  They  cause  no  general  reaction.  This  is  the  rule,  but  it  has  excep- 
tions. General  reactions  are  manifested  by  malaise,  increased  tem- 
perature, etc. 

3.  They  may  be  given  more  frequently  and  in  much  larger  doses  than 
the  unsensitized  bacterins  (every  twenty-four  to  forty-eight  hours). 
Occasionally  persons  are  found  who  cannot  digest  larger  doses.  In 
such  cases  the  dose  should  be  decreased. 

4.  The  immunizing  effect  is  almost  immediate,  manifesting  itself 
within  from  24  to  48  hours),  instead  of  9  to  10  days. 

5.  The  course  of  treatment  for  immunizing  an  individual  against 
typhoid  fever  used  by  the  U.  S.  Army  is  to  inject  500,000,000  killed  ty- 
phoid bacilli  subcutaneously,  to  be  followed  10  days  later  by  the  injec- 


*Ann.  de  I'lnst.  Pasteur,  1913,  xxvii,  597. 
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tion  of  the  second  dose  (t,ooo  million  killed  bacteria),  and  after  another 
interval  of  10  days  by  the  injection  of  the  third  dose  (1,000  million 
killed  bacteria).  The  dosage  of  sensitized  typho-bacterin  is  twice  as 
large,  i.e.,  ist  dose  1,000  million,  2nd  dose  2,000  million,  3d  dose  2,000 
million.  Intervals  6  to  7  days.  In  the  event  of  a  threatened  epidemic 
the  advantages  in  favor  of  a  quick  acting  bacterin  immunity  against 
typhoid  fever  are  not  difficult  to  realize.        ^^ 

6.  According  to  Besredka,  sensitized  bacteria  give  results  in  very 
late  stages  of  the  disease,  when  no  response  is  secured  from  the  ordi- 
nary bacterins,  and  even  serum  treatment  is  ineffective.* 

7.  Owing  to  the  fact  that  the  specific  bacteriolytic  amboceptor  is 
already  united  to  the  antigen  (bacteria),  and  therefore  ready  for  prompt 
digestion  by  the  body  cells  when  injected  it  follows  that  the  body  cells 
are  saved  from  the  effort  of  producing  amboceptor,  an  effort  which  the 
body  cells  of  a  patient  sick  with  typhoid  fever  may  be  unable  to  accom- 
plish. 

8.  There  is  not  the  same  liability  of  producing  what  is  called  a 
"negative  phase" — the  temporary  condition  sometimes  following  the 
injection  of  an  ordinary  bacterin  owing  to  the  using  up  of  the  opsonin 
in  the  patient's  blood,  the  same  being  required  to  prepare  the  injected 
bacterin  for  phagocytosis. 

NON-SPECIFIC  PROTEINS  IN  THE  TREATMENT  OF  INFECTIOUS  DISEASE 

Recent  work  of  Jobling,  Petersen  and  others  tends  to  show  that 
so-called  foreign  proteins — bacterial  proteins,  milk  proteins  and  other 
animal  proteins,  vegetable  proteins,  etc.,  when  used  as  therapeutic  agents 
in  the  treatment  of  certain  infectious  diseases  may  prove  of  curative 
value.  These  non-specific  proteins  are  slowly  injected  intravenously. 
Immediately  following  the  injection  a  severe  reaction  usually  followed 
by  a  high  fever  generally  results,  and  after  this  severe  reaction  marked 
improvement  and  even  permanent  cure  may  be  the  outcome.  It  is 
believed  by  some  that  the  high  fever  and  increase  in  the  ferments  and 
leucocytes  of  the  blood  following  these  injections  account  for  their  good 
results,  but  it  should  be  remembered  that  non-specific  therapy  is  not 
bacterial  therapy. 

The  specific  value  of  bacterial  vaccines  is  of  paramount  importance. 
Non-specific  proteins  have  no  immunizing  value  whatever.  Those  who 
advocate  non-specific  protein  therapy  admit  that  there  is  no  difference 
between  the  specific  and  non-specific  proteins  provided  they  are  given  in 
equal  doses  intravenously.  Why  then  substitute  non-specific  for  the 
specific  products  ?  They  also  warn  the  profession  that  the  reactions  fol- 


*Bulletin  de  I'lnstitut  Pasteur  viii,  6,  pp.  241-253,  Mars,  1910. 


VACCINES  &  SERUMS  WITH  REFERENCE  TO  PROPHYLAXIS  &  TREATMENT      I7I 

lowing  the  intravenous  use  of  non-specific  proteins  may  prove  a  source 
of  danger  unless  special  precautions  are  observed. 

The  science  of  immunology  is  developing  so  rapidly  that  a  more 
extended  review  even  of  the  most  recent  discoveries  in  this  field  would 
fill  a  book,  hence  my  paper,  limited  as  it  is  by  the  rules  of  the  Society 
as  to  time  allowed  for  reading  it  and  space  permitted  in  the  Transac- 
tions, is  necessarily  very  incomplete. 
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